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The Infrared Transparency 
of Magnetic Tracks 


This paper is of particular interest be- 
cause in 1952, at the Convention then also 
in Washington, we had questions from the 
floor on a paper that I gave on the subject of 
magnetic standards. There was a _ great 
deal of discussion about the problems of 
half track and uneven headwear; and George 
Lewin at that time asked the question from 
the floor if there was any possibility of trans- 
parent magnetic tracks as a solution for these 
problems. There was a dead silence; no one 
was willing to answer him yes or no. Now 
he has evidently provided a possible answer 
to his own question —Ellis W. D’Arcy, 
Session Chairman. 


| Ocroser 1952, during this Society’s 
Convention at Washington, D.C., a 
Symposium on Magnetic Striping was 
held.! Among the many problems dis- 
cussed at that time, the one mentioned 
most frequently was that of placing a 
half-width stripe on a composite print 
so that the optical track could be used 
as well as the magnetic. 


Many advantages can be derived from 
this dual usage, including the following: 

1. Making of dual language films. 

2. Changing the magnetic recording 
to conform with local dialects while 
permanently retaining basic version on 
optical track. 

3. Modernizing the narration on train- 
ing films without the need of re-shooting 
the picture. 

4. On 35mm theatrical films using 
multi-magnetic stereophonic recordings, 
it is economical to include a single op- 
tical track for those theaters which do 
not have magnetic facilities; however, 
at present this requires some sacrifice 


Presented on May 3, 1957, at the Society’s Con- 
vention at Washington, D.C., by George Lewin, 
Army Pictorial Center, 35-11 35th Ave., Long 
Island City 1, N.Y. 

(This paper was first received on April 26, 1957, 
and in final form July 18, 1957.) 


NUMBER 9 + SEPTEMBER 1957 


By GEORGE LEWIN 


The author has discovered that magnetic tracks are substantially transparent to 
infrared light. Utilizing the infrared sensitivity of the lead-sulfide photoconductive - 
cell, it is shown that excellent reproduction of an optical track can be achieved even 
though it is completely covered by a magnetic stripe. By thus eliminating the need 
for half-width stripes, superior magnetic recording quality is obtained while avoid- 
ing most of the drawbacks of combined magnetic and optical tracks on composite 
prints. Potential advantages and applications of the discovery are discussed, and 
avenues of research for further improvement are pointed out. 


of picture area even though a half-width 
optical track is used. (Such prints are 
known as ‘‘Mag-Optical”’ prints.) 

5. With the recent advent of pre- 
striped raw stock for newsreel coverage, 
it would be desirable to record simul- 
taneously on both magnetic and optical 
tracks for added protection, or to pro- 
vide simultaneous captions, or a running 
translation of foreign language speeches, 
etc.? 

6. If satisfactory quality could be 
achieved on both magnetic and optical 
tracks, they would make stereophonic 
recording on 16mm film feasible. 


A number of disadvantages of the use 
of half-width tracks were discussed at 
the Symposium in 1952, including the 
following: 

1. Half-width magnetic track has 
low output, poor signal-to-noise ratio, 
and is very susceptible to magnetic 
dropouts. 

2. Application of a half-width stripe 
is very critical since it must follow the 
center line of the optical track to avoid 
distorting its reproduction. 

3. Irregularities in edges of track cause 
noise and level changes not only in 
optical reproduction but in magnetic 
reproduction as well, since heads must 
be wider than stripe in order to accom- 
modate any position of stripe as well as 
full-width stripe. 

4. Full-width heads are subjected to 
uneven wear by half-width tracks, re- 
sulting in loss of magnetic quality and 


danger of scratching optical tracks, 
necessitating more frequent replacement. 

5. Misplacement of half-track, or 
excessive weave of optical track, can 
completely obliterate low-level modula- 
tion of single bias line recordings. 


Desirability of ‘“Transparent’”’ 
Magnetic Stripes 


All of the above disadvantages were 
discussed at the Symposium, but no 
satisfactory solution was advanced. This 
led the author to propose — perhaps 
with tongue in cheek — that it would 
be very desirable if a way could be 
found to make the magnetic stripe 
transparent.’ This would literally per- 
mit the optical and magnetic tracks to 
occupy the same space at the same time 
and provide the following advantages: 

1. Magnetic stripe could be fully 
100 mils wide, thus giving 6 db higher 
output and better quality for same input. 

2. Application of stripe would be less 
critical. 

3. Head wear would be uniform. 

4. No danger of distorting optical track. 

5. Improved quality from both mag- 
netic and optical tracks could make 
their use for stereophonic recording on 
16mm feasible. 

6. Could provide Mag-Optical 35mm 
prints without sacrifice of picture area 
as at present. 

7. Would permit an optical track under 
each magnetic track of a multi-magnetic 
composite print without using any extra 
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cell responses and combined output are in arbitrary units. (Magnetic-stripe transmit- 
tance curve, courtesy of Reeves Soundcraft Corp.; other data, courtesy of National 
Bureau of Standards and Bell & Howell Co.) 


space, thus doubling the number of 
available soundtracks. 

8. If applied as a prestripe to raw 
stock, would permit simultaneous re- 
cording of an independent soundtrack 
at the same time that an optical single 
system soundtrack and picture are being 
photographed. 

However, the suggestion for a “‘trans- 
parent” track apparently had no obvi- 
ous solution, because none was offered 
during the ensuing 4} years, and the 
problems of half-width stripes continued 
unabated. 


Discovery of Infrared Transparency 
of Magnetic Stripes 


In February 1957, the author dis- 
covered that magnetic stripes under 
certain conditions actually were trans- 
parent to a considerable degree. This 
discovery came about as a result of ob- 
serving that the optical track on a print 
with a misplaced half-stripe, which 
sounded very bad on a commercial 
projector, sounded quite acceptable on a 
standard Army JAN projector equipped 
for .optical sound only. Moreover, an 
optical track which was completely 
- covered by a full-width stripe, and was 
completely inaudible on a commercial 
projector, sounded quite normal on the 
JAN projector, requiring only a slight 
increase in gain setting. 

This rather startling discovery was 
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quickly explained by the realization that 
the only radical difference between the 
JAN projector and most commercial 
projectors was the fact that the JAN 
used a_ lead-sulfide photoconductive 
cell in place of the more conventional 
caesium oxide-silver photoelectric cell. 
The characteristics of the lead-sulfide 
cell have been adequately described in 
the literature.4~* The most important 
characteristic, as far as the transparency 
effect is concerned, is that the lead-sulfide 
cell is very sensitive to radiant energy 
between 1 and 3 y, while the caesium 
cell peaks at approximately 0.8 uw and is 
completely insensitive beyond 1.1 yg. 

It was quite evident, therefore, that 
the magnetic stripe was transmitting 
some energy from the exciter lamp in the 
1-3-4 region and that this energy was 
being detected by the lead-sulfide cell. 

It is rather surprising that this phe- 
nomenon had not been detected and 
exploited long before this, since the use 
of striped prints has been quite wide- 
spread for the past four years, and many 
of these prints must have been run on 
JAN projectors. The only earlier refer- 
ence which investigation has disclosed 
was by Raymond Snyder, of the Signal 
Corps Engineering Laboratories, who 
noticed it around November 1955, while 
preparing some special equipment for an 
Army Agency. Unfortunately, with the 
projector he was using, the loss of level 
was rather great and was accompanied 


by fairly high distortion, and he, there- 
fore, did not attach great importance to 
it. The author has since found that many 
lead-sulfide cells exhibit distortion and 
lack of uniformity, especially with respect 
to infrared characteristics, and this will 
be referred to later on. 

The type of magnetic stripe with which 
the transparency effect was first dis- 
covered was the Reeves solvent type. 
In fact, it was discovered on the very 
first roll of film which was striped on a 
newly installed Reeves Striping Machine. 
It was felt that one of the first questions 
that would require an answer was 
whether or not the effect would be 
present in the laminated type of stripe 
made by the Minnesota Mining & Mfg. 
Co. Laminator. Accordingly, some sam- 
ples of this type were obtained and 
tested. It was quickly established that for 
all practical purposes the effect was 
identical with both types of stripe. 


Spectrographic Characteristics 
of Magnetic Stripes 


It was then decided to make some 
spectrographic tests to explore the degree 
of transmission of various types of stripe 
with respect to the wave-length of radiant 
energy. For this purpose the assistance of 
Edward Schmidt of Reeves Soundcraft 
Corp. was enlisted. He provided several 
spectrographs of various types of stripe. 
One of these is reproduced in Fig. 1. 
Additional data superimposed on this 
graph were supplied by Malcolm Town- 
sley of Bell & Howell and T. C. Bagg of 
the National Bureau of Standards. 
These show the radiation characteristic 
of the tungsten filament exciter lamp and 
the relative spectral sensitivity of the 
lead-sulfide cell used in the JAN pro- 
jector. It will be noted that the magnetic 
stripe has no transmission at 1 yu. It 
then rises to a peak of 17% at 2.7 u and 
falls sharply to about 3% at 2.9 gy. 
The increased transmission at longer 
wavelengths (especially 4-5 y) is of 
great interest for further research but 
obviously has no value with the present 
type of exciter lamp and_ photocell. 
The fourth curve (obtained by multiply- 
ing the ordinates of the first three curves 
together with an arbitrary factor to 
bring it into a clear portion of the 
graph) shows the combined relative 
output of the present system. It will be 
noted that it peaks sharply at about 2.2 
u. It should be obvious that if the tung- 
sten radiation and the _lead-sulfide 
sensitivity could be altered to peak at 
2.7 uw, there would be a very large in- 
crease of combined output. 

The spectrographs of various stripes, 
both Reeves and Minnesota Mining, 
showed, quite interestingly, almost iden- 
tical peaks and valleys with respect to 
wavelength; however, some showed 
decided differences in the amplitudes of 
the peaks. 

Some of 


the Minnesota Mining 
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Table I. Effect of Magnetic Stripe on 
Frequency Response of Optical Track. 


Table Il. Effect of Magnetic Stripe on 
Level, Distortion and Noise. 


Actual Output Levels 


Before 

SMPTE _ striping 
Serial (normal 
#1048 gain) 


Freq., After strip- Rel. effect of 


ing (gain stripe on 


raised freq. 
11 db) 


response 


400 +20 +20 
50 +20. +20 
100 +21.5 +21 
200 +21 +21 
300 +20 +20.: 
500 +20 +20 
1000 +20 +20 
2000 +20 +19 
3000 +18 +18.2 
4000 +16 +15 
5000 +13. +12 
6000 +10 +8 
7000 + 8. 5 


samples gave promise of higher trans- 
mission because the peak at 2.7 yw was 
almost double that of the Reeves. 
These have not been tested yet with 
actual frequency film recordings. On the 
other hand, one of the Reeves stripes 
which uses a special binder to make it 
adhere better to the emulsion side of the 
film showed almost no_ transmission 
whatever. This suggests that the trans- 
mission properties depend on the molec- 
ular structure of the binder rather than 
upon the magnetic oxide itself. 


Effect of Stripe on Level and Frequency 
Characteristic of Optical Track 


Numerous tests were made to deter- 
mine as accurately as possible the effect 
upon the level, frequency character- 
istic, distortion, and noise of the optical 
track when completely covered by a 
magnetic stripe. These tests were handi- 
capped by the fact that the JAN pro- 
jector is definitely not a laboratory 
instrument, and therefore does not 
always give entirely consistent results 
when used for laboratory measurements. 
With this reservation in mind, the 
following information is summarized 
from considerable accumulated data: 

An SMPTE 16mm Frequency Test 
Reel, Serial #1048, was carefully meas- 
ured on JAN Projector, Serial #164, 
which was the projector on which the 
infrared transparency effect was first 
discovered. It was then covered with a 
100-mil Reeves stripe on the base side 
and measured once more. The results 
are shown in Table I. 

From Table I it may be concluded 
that with the particular Reeves stripe 
used (which was the regular material 
supplied for base-side striping), the level 
loss at frequencies up to 1000 c is prac- 
tically constant at 11 db. Above this 
frequency the loss increases slowly up to 
13.5 db at 7000 c, or a net loss in fre- 
quency response of only 2.5 db. The 11- 
db loss in level, while certainly not 
desirable, is not very serious with the 


Lewin: 


Before After 
striping _ striping 


Level output at 400 cycles +20 dbm +9 dbm 

Total harmonic distortion 
at 400 cycles (100% 


3.1% 
Signal-to-noise ratio... 


47 db 


3.4% 
36 db 


lead-sulfide cell which has inherently at 
least 10-db better signal-to-noise ratio 
than the caesium cell. Besides, as indi- 
cated above, there is good reason to hope 
that this loss can be substantially re- 
duced by proper selection of binder 
material, as well as by improvements in 
the exciter lamp and photocell charac- 
teristics. The fact remains, as proved by 
the demonstration film accompanying 
the presentation of this paper, that 
excellent optical recording quality can be 
obtained without any change in existing 
equipment. 

The loss of 2.5 db in relative frequency 
response at 7000 c is obviously not 
serious. It can, moreover, be compen- 
sated by refocusing of the optical system 
for infrared light, as will be shown later. 
No refocusing was done, however, on 
the projector used for the demonstration. 


Effect of Stripe on Harmonic Distortion 
and Noise of Optical Track 


While it was obvious that excellent 
sound quality was being obtained from 
the completely covered optical tracks, 
nevertheless, it was decided to make 
actual harmonic distortion and noise 
measurements. This was done by record- 
ing long sections of 400-c test tone at 
100% modulation, as well as biased 
unmodulated track. These were carefully 
measured on the JAN projector before 
and after applying the magnetic stripe, 
and the results are shown in Table II. 

It should be pointed out that the 
distortion measurement is total harmonic 
distortion and, therefore, includes noise. 
This would explain the slight increase 
in distortion from 3.1% to 3.4% after 
applying the stripe. It might also be 
pointed out here that distortion measure- 
ments, like frequency measurements, 
are not always consistent on JAN pro- 
jectors because of the tendency of some 
lead-sulfide cells to become nonlinear 
at the light levels presently used. On 
some projectors the distortion can be 
lessened by reducing the amount of light 
reaching the cell, so that the addition of a 
magnetic stripe might be expected to 
reduce the distortion. This was actually 
found to be true on one projector tested, 
in which the distortion went down from 
3.6% to 3.2%. 

The signal-to-noise ratio went down 
11 db from 47 to 36, as might be ex- 
pected, since the reproduced level from 


the track also went down 11 db after 
application of the stripe. If the loss of 
level could be compensated by increasing 
the amount of infrared light rather than 
by increasing the amplifier gain, both the 
distortion and noise would probably be 
less affected. This will be discussed again 
later on. 

For the time being, it should be borne 
in mind that, when using regular caesium 
cells, the application of a conventional 
half-width magnetic track probably 
reduces the signal-to-noise ratio of the 
optical track by at least 6 db, so that the 
net loss due to completely covering the 
optical track is only 5 db when using a 
lead-sulfide cell, even without the 
possible improvements which will be 
discussed later. 


Effect of Stripe on Focus 
of Optical System 


It was pointed out, above, that the 
application of a magnetic stripe caused a 
relative loss of approximately 2.5 db in 
frequency response at 7000 c. This was 
true for the so-called standard emulsion 
position, i.e., when the emulsion side of 
the film is toward the sound lens and the 
magnetic stripe is applied to the base side 
of the film (Fig. 2). 

In subsequent tests, which were made 
to compare the effects of base-side vs. 
emulsion-side stripes, it was observed 
that the high-frequency loss due to the 
stripe was always less when the stripe 
was applied to the emulsion side, which is 
necessary when the film is in the non- 
standard emulsion position, i.e., when the 
base side of the film is toward the sound 
lens (Fig. 3). 

This can be explained by the fact that 
only infrared light can penetrate the 
stripe. Since the sound optical system is 
not corrected for infrared light, the focal 
plane for such light is somewhat further 
from the sound lens than it is for white 
light. (This is shown in somewhat ideal- 
ized form in Figs. 2 and 3.) Therefore, if 
the lens is properly focused on the emul- 
sion side of the film for white light, it 
will be slightly out of focus after a mag- 
netic stripe is applied. But, when a film 
in nonstandard position is run on this 
same projector, the optical soundtrack 
is already slightly out of focus for white 
light. When a magnetic stripe is now 
applied the infrared focus becomes 
effective, and since it is closer to the 
emulsion side than was the white light 
focus, the frequency response is im- 
proved. 

Actually, it is recommended practice 
on 16mm projectors to focus the optical 
system midway between the base and 
emulsion side, so that the frequency 
response is not affected by the emulsion 
position. One test with striped film was 
made on such a projector and it was 
found that there was actually a gain of a 
fraction of a db at 7000 c when the stripe 
was on the emulsion side. 
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Fig. 2. Standard emulsion position. 


From a practical standpoint, however, 
it may be concluded that the effect of the 
stripe upon focus is, at worst, not serious 
and if the use of fully covered optical 
tracks should become general, it will be a 
simple matter to refocus permanently 
for infrared light. 


Eftect of Age of Oxide Mixture on Level 
and Frequency Response of Optical Track 


Numerous tests were made to estab- 
lish the effect of the age of the oxide 
mixture at the time of its application to 
the film. Because of the relative newness 
of the discovery the maximum period 
covered is only four months. That is, the 
oldest mixture tested was five months 
old and the newest was one month old. 
These tests were undertaken in an effort 
to explain the slight discrepancies noted 
at various times in relative frequency 
response and absolute level loss. 

The results are shown in Table III. 
They do not definitely prove any specific 
trend as to age, but they do confirm that 
the minimum high-frequency loss is 
encountered when the stripe is on the 
emulsion side. The absolute level loss is 
also a minimum for this condition. 

-No explanation can be offered for the 
plus signs in the first column for Stripe A, 
as they apparently indicate that the 
striping loss is slightly less at 1000 to 
3000 c than it is at 400 c. The readings 
at 3000 and 5000 c in the last column for 
Stripe B are also questionable as they 
indicate slightly higher striping loss than 
for 7000 c. All readings, however, were 
repeated several times to rule out the 
possibility of observational error. 

It is felt, in general, that the dis- 
crepancies are not serious for 16mm work, 
and that it is reasonably safe to conclude 
at the present time that the age of the 
oxide mixture is not an important factor. 

It should be emphasized that all of the 
oxide mixtures used in these tests, both 
on the base and emulsion sides, were of 
the same formula. Only the aging before 
application was varied. No readings are 
given for the special mixture designed 
for improved adhesion to the emulsion 
side since, as indicated earlier, this 
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mixture had very little transmission. 
The level loss was over 30 db so that 
frequency readings were meaningless. 


Uniformity of Transparency Effect 
on Various Projectors 


Unfortunately, it is not very con- 
venient to change photocells on the JAN 
projector, since this requires a partial 
disassembly of the sound unit. For this 
reason the transparency effect has not 
been tested for uniformity on a large 
number of cells. Instead, the effect has 
been tested on a number of different 
JAN projectors simply by running a test 
reel and listening to the quality of the 
optical track. 

To date, 12 projectors have been tested 
in this way. On 6 of these the effect was 
highly satisfactory and the level loss was 
uniform at about 11 db. On 3 others the 
quality was good but the level loss was 
about 16 db. On the remaining 3 the 
level loss was about 20 db and there was 
a distinct swishing of background noise 
with the modulation. Since all of these 
projectors tested normal on conventional 
soundtracks and had equal output levels, 
it is a fairly safe assumption that the 
inconsistency is in the infrared charac- 
teristics of the lead-sulfide cell. This 
points up the need for tightening the 
specifications of the cell in this respect. 


Possible Use on 35mm Equipment 


All of the work described so far has 
been done with 16mm film on the JAN 
projector. An equally important appli- 
cation of the transparency effect would 
be in 35 mm work, especially as an im- 
provement over the current type of 
““Mag-Optical’’ CinemaScope print 
which was designed, for economic rea- 
sons, to be usable interchangeably in all 
theaters, whether equipped for stereo- 
phonic magnetic reproduction or single 
optical track. 

This is accomplished at present by first 
printing a 100-mil optical track in the 
normal position. This necessarily cuts 
down the width of the picture by approx- 
imately 73 mils. Then the four magnetic 
stripes are laid down, with the #2 stripe 
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Fig. 3. Nonstandard emulsion position. 
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covering the outside (sprocket-hole) half 
of the optical track. The inside half 
which remains necessarily yields 6 db 
lower level than a normal track besides 
imposing severe requirements on the 
magnetic stripe as to accuracy of width 
and placement. 

At least two methods of using the 
transparency principle to advantage here 
suggest themselves. One would be to 
make the #2 stripe twice as wide, thus 
improving its quality and making its 
application less critical, and at the same 
time permitting reproduction of the full- 
width optical track. The other would be 
to use only the covered half-width optical 
track and regain the full width of the 
picture. 

Any use of the transparency principle, 
however, would necessarily require the 
substitution of a lead-sulfide cell for the 
caesium cell used in present theater 
equipment. Indications are that this 
need not be an elaborate conversion. 


Experimental Conversion of 35mm 
Reproducer 


One test conversion has already been 
made on a Westrex RA 1251 35mm re- 
recorder. A standard lead-sulfide cell 
was fitted with a simple condensing lens 
to concentrate the light down to the ap- 
proximate } by }-in. area of the sensitive 
surface. A base to match the regular 
caesium cell socket was provided and the 
unit simply plugged in. No change in 
either equalization, circuitry, or polar- 
izing voltage was made. It was found 
that actually too much light was avail- 
able as there was a gain of 20 db and 
some evidence of overload. The light 
was reduced by the simple expedient of 
inserting a piece of tissue paper in front 
of the cell so that the net gain was only 
10 db. The Academy Standard Theater 
Test Reel, which contains both variable- 
area and variable-density recordings 
was run on this setup and found to give 
excellent quality. 

It is realized that this is only a pre- 
liminary test and that further tests 
should be made including color film and 
actual measurements of distortion and 
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Table Ill. Effect Upon Level and Frequency Response of Optical Track of 
Various Ages of Oxide Mixtures, Applied to Base or Emulsion Side of Film. 


Rel. Effect of Stripe on Base Side 


Rel. Effect of Stripe on 
Emulsion Side 


Freq. Stripe A 
400 0 
1000 +1.5 
2000 +1.3 
3000 +1.3 
5000 —0.7 
7000 —1.8 
5 


Actual level loss at 400 C 12 


Stripe B Stripe C Stripe A Stripe B 
0 0 0 0 
—0.8 +0.4 —0.7 —0.5 
—1.2 —0.5 —1.0 —0.9 
—1.5 —1.3 —1.5 —1.7 
—2.6 —2.8 —1.7 —1.1 
—4.2 —1.8 —0.8 
11.0 12.0 10.0 10.5 


frequency response. It is also pointed out 
that a magnetic stripe over the track has 
not been tried as yet, although it is not 
anticipated that this will behave any 
differenuy than with 16mm film. The 
important thing is that it indicates that 
conversion from caesium to lead-sulfide 
cells probably would not be an insur- 
mountable problem. 


Additional Tracks Without Additional 
Space 


It may be observed here that the pres- 
ence of an optical track underneath the 
magnetic stripe does not increase the 
space requirements whatever. The two 
tracks literally occupy the same space at 
the same time and yet are capableofcarry- 
ing two entirely independent recordings. 
Conceivably, if the need should ever arise 
it would be possible to have an optical 
track underneath each magnetic stripe, 
resulting in as many as 8 independent 
tracks on CinemaScope prints, or even 
12 in the case of 70mm Todd-A0 prints. 
One interesting possible application for 
the transparency principle which has 
been suggested is to provide two or more 
separate languages simultaneously for 
multiplex TV transmission or for pro- 
viding the option of two or more lan- 
guages in drive-in theaters. 


Description of Demonstration Film 


A 16mm demonstration film was run 
as part of the presentation of this paper. 
Since this film and the manner of its 
presentation were actually an integral 
part of the paper, the description which 
accompanied it is repeated here. 

The film was projected on a JAN pro- 
jector equipped for reproduction of 
either optical or magnetic soundtrack. 
It was fitted with the Max Kerr Aper- 
ture which had been described in an 
earlier paper.’ This made it possible for 
the audience to see the full soundtrack 
area on the screen. Thus the degree to 
which the optical track was covered by 
the improperly placed stripe was clearly 
visible. When the optical track was com- 
pletely covered this area became opaque 
so there could be no question that the 
‘invisible’? soundtrack was actually being 
reproduced by infrared light. 

The first portion of the reel was a di- 


Lewin: 


Stripe A, 1 month old; Stripe B, 3 months old; and Stripe C, 5 months old. 


rect-positive recording of some _high- 
fidelity music which made it clear that 
excellent quality could be obtained from 
a completely covered optical track. This 
was then rewound and the magnetic 
track, containing an entirely different 
recording, was reproduced to demon- 
strate that it was a normal magnetic 
stripe capable of recording excellent 
quality. 

The next portion was an excerpt from 
the actual print on which the infrared 
transparency effect was first discovered. 
It was visually apparent that the mis- 
placed half-stripe was permitting only 
occasional high-level peaks to be seen 
while the rest of the modulation was 
completely covered; nevertheless, fairly 
good sound quality was heard. This was 
followed by another excerpt from the 
same film with the soundtrack com- 
pletely covered. While the level from 
this portion was slightly lower, the qual- 
ity was better since there was now no 
change of linearity between the low- and 
high-level modulation. 

The next portion of the reel contained 
two excerpts of films, which had full- 
width (100-mil) stripes of the Minnesota 
Mining laminated type, to demonstrate 
that it was just as transparent to infrared 
light as the Reeves solvent-type stripe. 
The first excerpt had the optical sound- 
track in the nonstandard position so that 
the laminate was directly on the emul- 
sion side of the film, as was illustrated 
in Fig. 3 above. The second excerpt 
also had the optical track in nonstandard 
position, but the laminate was on the 
base side of the film so that the light 
had to penetrate the oxide before coming 
to a focus on the soundtrack. These two 
excerpts demonstrated that excellent 
optical sound quality was obtained either 
way. 

The remainder of the reel consisted of a 
number of identical optical frequency 
films arranged to permit testing of var- 
ious oxide mixtures on both base and 
emulsion sides of the film. These had been 
used to obtain the various data presented 
in this paper. The magnetic stripes were 
then recorded with high-fidelity music 
as a check on their magnetic qualities. 
It might be reiterated here that the 
special oxide mix designed for use on the 


emulsion side, while it gave excellent 
adhesion to either side of the film, as 
well as excellent recording quality, had 
practically no infrared transmission. 


Further Research Required 

While it is hoped that this paper has 
amply demonstrated that it is feasible 
to reproduce optical soundtracks with 
excellent quality, after they are com- 
pletely covered by magnetic stripes 
carrying independent recordings, it is 
important to emphasize that consider- 
able research remains to be done if the 
transparency effect is to be improved and 
standardized. Various avenues of re- 
search are itemized below: 


(a) Improved Infrared Photocells 


The transmission curve shown in 
Fig. 1 indicates that the transmission 
between 4 and 5 y is considerably greater 
than it is between 2 and 3 y. Yet this 
area is completely wasted with the pres- 
ent lead-sulfide cell. If a cell could be 
developed with maximum. sensitivity 
between 4 and 5 y, the present loss of 
approximately 11 db could be greatly 
reduced. Anderson and Pakswer have 
shown that the peak of sensitivity can be 
shifted by altering the amount of lead 
oxide in the cell.® 

There is also room for improvement in 
the uniformity of the cells. It has been 
observed that many cells show poor 
sensitivity to the transparency effect. 
It is not known as yet whether this is due 
to variation in their infrared response or 
other causes. Other cells, on the other 
hand, are sensitive to the transparency 
effect but show high distortion when 
used in the conventional manner. This 
is obviously a matter for investigation 
by the cell manufacturers. 


(b) Improved Exciter Lamps 


The tungsten radiation curve shown 
in Fig. 1 indicates that a good deal of 
the radiated energy is wasted on the lead- 
sulfide cell even when conventional 
soundtracks are used. This is because the 
tungsten lamp was designed to work with 
the caesium cell — or vice versa. When 
it is desired to transmit through mag- 
netic stripes, the system becomes par- 
ticularly inefficient. The least that should 
be done is to design a lamp whose ra- 
diation corresponds to that of the present 
lead-sulfide cell. Cashman‘ described an 
indirectly heated exciter lamp for this 
purpose in 1947, and Anderson and 
Pakswer' stated that work was being done 
on such lamps in 1949, but apparently 
the project was never completed, prob- 
ably because the high sensitivity of the 
lead-sulfide cell gave it an advantage 
over the caesium cell anyway, even with 
the conventional lamp. 

Now that the discovery of the trans- 
parency effect demonstrates the desir- 
ability of utilizing the 4-5 y region, 
there should be an added incentive to 
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develop a lamp which would yield high 
output in this region. Such a lamp in 
conjunction with a cell optimized for the 
same region would yield much higher 
output levels, and might permit a reduc- 
tion in amplifier gain which would still 
further ‘improve signal-to-noise ratio. 
Such a lamp, moreover, would probably 
have a much longer life than tungsten, 
and as Cashman‘ has pointed out, would 
not require r-f or d-c excitation as do 
conventional lamps to minimize a-c hum. 

If it should be found that the region 
between 4 and 5 y is too remote to 
work with the present optical system, 
substantial improvement in performance 
could still be obtained by at least de- 
signing a cell and lamp combination to 
peak at 2.7 w at which point all of the 
stripes tested to date have a substantial 
peak. 


(c) Study of Transmission at Longer Wave- 
lengths 

The spectrographic studies made so 
far have all stopped at 5 yw because of 
test equipment limitations. It would 
appear worth while to explore the longer 
wavelengths, at least up to the point 
where the optical track begins to lose 


contrast. Such wavelengths would, of 


course require optical systems of ma- 
terial other than glass or quartz. Arsenic 
trisulfide has been suggested as a suit- 
able material at wavelengths up to 
13 


(d) Improved Transmission of 
Stripes 


Magnetic 


The manufacturers of striping ma- 
terial may find it worth while to make 
more detailed study of the transmission 
characteristics of their product. The fact 
that the discovery of its infrared trans- 
mission came somewhat as a surprise 
suggests that possibly the oxide mixture 
and binder can be modified to transmit 
at shorter wavelengths as well. Perhaps 
the author’s tongue-in-cheek suggestion 
in 1952 of a visually transparent mag- 
netic oxide may turn out to be practical 
after all. In the meantime, it is hoped 

, that the disclosure of the infrared trans- 

parency effect will result in some im- 
mediate applications and provide the 
incentive for further research and even- 
tual standardization. 
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Discussion 


Ellis W. D’ Arey (Session Chairman): I might 
say that this opens the way for a new era in 
two-track sound film and provides additional 
justification for our recommendation of 28-frame 
separation which permits simultaneous scanning 
of optical and magnetic tracks. 

Could Mr. Lester (who gave the paper “Prog- 
ress With Transistors,” June 1957 Journal) ad- 
vise what type of transistor could be recommended 
for use with Mr. Lewin’s proposed system? 

Burton R. Lester (General Electric Co.): 1 would 
recommend immediately testing some of the 
solar cells which are being sold for use. I believe 
that there are some portable radios out now 


using them as a power supply. These are small 
photocells which will eventually be quite inexpen- 
sive, though they now are about $10.00. 

Mr. D'Arcy: What frequency range can we 
expect from solar cells? 

Mr. Lester: The large size is going to be limit- 
ing — it’s made large now, about the size of a 
quarter so that would cut down its frequency; 
but smaller sections could be made which 
would have frequency response certainly up to 
the order of 15 to 20 kilocycles. 

Col. Richard H. Ranger (Rangertone, Inc.): 
Mr. Chairman. This paper surely is a milestone 
in the work of this Convention. It is a definite 
break away from our thinking in optical and 
magnetic soundtracks. May I suggest that we 
give George Lewin a rising vote of appreciation 
for his presenting us with the results of this 
discovery so completely and so quickly. 

[The entire audience rose and warmly ap- 
plauded the speaker.| 


Further Comment From Col. Ranger by Mail 


In carrying on further work with the com- 
bined optical and magnetic tracks as proposed 
by George Lewin, we have noted that optical 
dye tracks are no good at all for overstriping 
with a magnetic track. The dye evidently blocks 
the infrared quite completely. 

Variable-area recording is also much better 
than variable-density as far as distortion in the 
optical playback is concerned. The new silver 
track color film is excellent and prints from 
internegatives seem to have a bit of an edge on 
the straight negative-positive for color prints. 


George Lewin (by mail): While I have not had 
the opportunity to check the transparency effect 
on dye tracks (and I assume that Col. Ranger 
is referring here to all-dye, unsulfided tracks), 
I disagree only with his explanation of the reason 
for the failure. Dye tracks are too transparent 
rather than too opaque to infrared, resulting in 
a severe loss of contrast — hence loss of level as 
well— when reproduced with lead sulfide 
cells. This has been one of the principal objections 
to the more general use of these cells. When 
such a track is covered with a magnetic track, 
the additional loss would understandably make 
it completely unusable. Fortunately, this type 
of track is disappearing from use, as it is not very 
satisfactory even with a conventional caesium 
cell. Sulfided dye tracks, as well as dye-plus- 
silver tracks, are much more satisfactory, and 
work quite well when covered by magnetic 
stripes. 

As to the higher distortion in variable-density 
tracks as compared to variable-area, Col. Ranger 
is probably correct. I have no data on 16mm 
variable-density as yet, but in the limited tests 
made with 35mm film I have found that a track 
measuring 4% intermodulation distortion on a 
caesium cell measures 8% on a lead-sulfide cell. 
However, 8% is by no means bad for intermodu- 
lation, and as stated in the paper, actual listening 
tests with the Academy Theater Test Reel, re- 
vealed no appreciable difference in quality be- 
tween the two types of track when reproduced 
with a lead-sulfide cell. These tests were made 
with regular tracks — not covered with magnetic 
stripes, but it is hoped that the addition of the 
stripe will only reduce the level and not in- 
crease the distortion appreciably. 

There is no question that there is room for 
improvement in the lead-sulfide cell, and I 
should like to add to the indicated avenues of 
research listed in the paper above, the suggestion 
for a more thorough study of the effect of the 
lead sulfide cell upon the overall gamma of 
variable-density tracks, along the lines suggested 
by Dr. Frayne in the discussion which followed 
the R. W. Lee paper listed in the references. 
It is felt that the manufacturers of the cell should 
take a more active interest in this matter than 
they have in the past, especially since the dis- 
covery of the transparency effect seems to open 
up a field for much greater usage of these cells. 
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A SERIES OF SEVEN PAPERS 


ON STANDARDS AND STANDARDIZATION 


Report of the Standards Committee 


This report describes the activities of the SMPTE Standards Committee with an 
analysis of product emphasis presently existing in Standardization 


a the period from January 1, 
1956, to April 29, 1957, 49 separate 
Standardizing actions were originated 
in the SMPTE Engineering Committees 
and are in various stages leading to final 
approval as ASA Standards. It is the 
purpose of this brief report to classify 
these actions in two ways. 

First, the actions will be broken down 
in the number originated by each Engi- 
neering Committee to indicate those that 
are still in Committee, those that are in 
process of becoming Standards, and those 
that are approved ASA Standards. A 
second way of classifying the various 
standardizing actions is to indicate the 
number that have been originated in 
relation to different kinds of equipment 
and processes used in the motion-picture 
industry. 

Of the 49 separate standardizing 
actions, 14 were originated by the 
Sound Committee under the chairman- 
ship of L. D. Grignon. Five of these are 
still in the Engineering Committee, 5 
are in process of becoming Standards, 
and 4 have been approved as ASA Stand- 
ards. 

Eleven standardizing actions origi- 
nated in the 16- and 8mm Committee 
under the chairmanship of R. E. Birr. 
Four of these are in the Engineering 
Committee, 4 are in process of becoming 
Standards, and 3 have been approved 
as ASA Standards. 

Eight standardizing actions originated 
in the Film Dimensions Committee 
under the chairmanship of W. G. Hill. 
Four of these are in the process of be- 
coming Standards and 4 have been 
approved as ASA Standards. 

Seven standardizing actions originated 
Presented on April 28, 1957, at the Society’s 
Convention at Washington, D.C., by Glenn L. 
Dimmick, Chairman of SMPTE Standards 
Committee, Bldg. 10-8, Radio Corp. of America, 


Camden 2, N.J. 
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in the Film Projection Practice Com- 
mittee under the chairmanship of Willy 
Borberg. Six of these are in process of 
becoming ASA Standards, and one 
has been approved as an ASA Standard. 

Four standardizing actions originated 
in the Laboratory Practice Committee 
under the chairmanship of Vaughn C. 
Shaner. Two of these are in the Engineer- 
ing Committee, and 2 are in the process 
of becoming ASA Standards. 

Two standardizing actions originated 
in the Television Committee under the 
chairmanship of T. Gentry Veal. Both 
actions are still in the Engineering 
Committee. 

One standardizing action originated 
in the Screen Brightness Committee 
under the chairmanship of Fred J. 
Kolb. This action is still in the Engineer- 
ing Committee. 

One standardizing action originated 
in the High-Speed Photography Com- 
mittee under the chairmanship of R. O. 
Painter. This action is in the process of 
becoming an SMPTE Recommended 
Practice. 

One standardizing action originated 
in the Color Committee under the 
chairmanship of J. Paul Weiss. This 
action is still in the Engineering Com- 
mittee. 

To summarize, 9 of the 13 Engineering 
Committees were responsible for origi- 
nating the 49 standardizing actions. 
Within the period noted above, this 
resulted in 12 approved ASA Standards. 
Twenty-two more have passed _ the 
Engineering Committee action and are in 
the process of becoming ASA Standards. 
Fifteen are still in Engineering Com- 
mittees. 

It is of interest to know the degree of 
emphasis that has been placed on various 
kinds of equipment in originating the 
actions leading to standardization. 

Twelve of the 49 standardizing actions 
had to do with sound. Three of these 
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related to optical sound systems and 9 to 
magnetic sound systems. 

Ten of the standardizing actions had 
to do with projectors. Six of these related 
to 35mm projectors, 2 to 16mm_ pro- 
jectors, and 2 to 8mm projectors. 

Eight standardizing actions had to 
do with film dimensions. Four of these 
related to 35mm film, 2 to 32mm film, 
and 2 to 16mm film. 

Eight standardizing actions had to 
do with cameras. One of these related 
to high-speed cameras, one to 35mm 
cameras, 3 to 16mm cameras, and 3 
to 8mm cameras. 

There were also these standardizing 
actions: 4 to do with screens; 3 to do with 
test film; 2 to do with printers; and 1 
each to do with safety film and with 
density measurements on color film. 

From the above it may be seen that 
the Sound Committee is the most active 
committee at the present time and that 
two-thirds of this activity is centered 
upon magnetic sound systems. It also 
appears that the greatest standardizing 
activity relates to 4 kinds of equipment, 
i.e., sound, projectors, film and cameras. 


In concluding this report I would 
like to thank Peggy Legakis for her 
valuable assistance in supplying the data 
from the SMPTE records. 


Discussion 


Ellis W. D’ Arcy (D’ Arcy Magnetic Products, Inc.) : 
Has there been any activity on magnetic video 
recording standardization? 

Mr. Dimmick: There has been no standardiza- 
tion activity in video recording; however, in 
view of the work that is going on in both photo- 
graphic and magnetic video recording, I would 
expect committee action in the near future. 

T. Gentry Veal (Eastman Kodak Co.)- At the 
committee meeting in Hollywood last year, 
Axel Jensen and several others were wondering 
whether this was a matter for the SMPTE, 
RETMA, NARTB or several of the other so- 
cieties. The tentative plan was to form a com- 
mittee made up of one member from each of the 
various societies to decide how this should be 
handled. 

Mr. Dimmick: We hope that this committee 
is formed and that it takes effective action to 
assure that there will be appropriate standards 
covering the important field of magnetic video 
recording. 
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‘Do Standards Inhibit Progress? 


For many years one of the slogans of the American Standards Association has been 
‘*Standardization is dynamic, not static. It means not to stand still but to move for- 
ward together.’’? The paper examines the procedures of the ASA and shows how 
the Association provides for periodic review of American Standards so that they 
do not become ‘‘stale’’ or stand in the way of progress. Examples of such standards 


in the motion-picture field are given. 


‘he QUESTION of whether or not the 
standardization process, and the ap- 
proved standards resulting from _ it, 
inhibit progress is one which has engaged 
the attention of those concerned with 
standardization work from the very 
start of the standardization movement in 
the United States. 

At the Spring Convention of your 
Society in 1933 in New York, the late 
Dr. Paul G. Agnew, for more than thirty 
years Secretary of the ASA (and cer- 
tainly one of the outstanding thinkers in 
the standardization movement in the 
United States), presented a very compre- 
hensive paper entitled ‘“‘National Stand- 
ardization in America.’' In the course 
of his paper Dr. Agnew said: 

**There is a widespread but erroneous 
opinion that the primary difference 
between a standard suitable for approval 
as an American Standard and one that 
should remain a society or association 
standard is the length of time which is 
liable to elapse before revision becomes 
desirable. As a matter of fact, this is a 
wholly secondary matter. When the 
ASA was first organized a provision 
was inserted in the procedure preventing 
the revision of an American Standard 
more frequently than once in three 
years. Experience at once showed that 
any such provision was wholly unneces- 
sary and unworkable. The real question 
is whether industry finds the standard a 
workable and useful tool. Whenever 
additional information, new develop- 
ments, or changing conditions in the 
industry make it desirable, a revision 
should be promptly carried through in 
order that the standard as a tool shall 
at all times have a good cutting edge. 
From the point of view of utility (which 
is the only reason for setting up a stand- 
ard) it is immaterial whether a standard 
be revised in one year or in ten years. 
Revision should be made when, and 
only when, conditions make it desirable 
to resharpen the tool. The National 
Electrical Code, which is one of the most 
widely used American standards, is 
regularly revised once every second 
year in order to keep abreast of develop- 
ments. 
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“It is the business of a gyro-stabilizer 
to keep the ship on an even keel when it 
is being buffeted by waves, not to stop the 
ship. Just so it is the business of a success- 
ful standard to help industry to maintain 
itself in dynamic equilibrium, not in a 
static condition. The ASA has for years 
carried the following statement on the 
title page of its Year Book: 

“Standardization is dynamic, not static. 
It means not to stand still, but to move forward 
together.” 


Over the years, continuous thought 
has been given to the matter of reviewing 
standards within the ASA, particularly 
by the ASA’s Rules Committee which is 
called the Committee on Procedure. 
Section B4.2 of the ASA’s By-Laws 
now reads :* 

‘At least once in every five years (the 
Standards Boards responsible shall) con- 
sider the standards under their juris- 
diction, and request sponsors or sectional 
committees in charge to review the 
standards with a view of reaffirmation or 
revision.” 


The sectional committees on photog- 
raphy, and, in particular, the PH22 
Sectional Committee on Motion Pic- 
tures, sponsored by your Society, have 
been so diligent in this respect that a 
reminder from the Photographic Stand- 
ards Board is never necessary. 

In the ASA publication, The Organiza- 
tion and Work of ASA Sectional Committees, 
the following is given with respect to 
revision of standards:* 


“Standards are industrial tools and 
should be kept in step with technological 
developments. It is, therefore, desirable 
for committees to maintain a continuing 
interest in the standards prepared under 
their supervision and to review them at 
periodic intervals. So as to insure this 
review, the ASA _ By-Laws require 
such a review at least once in every five 
years with a view to reaffirmation or 
revision.” 

As will readily be seen from the above, 
the fundamental documents of the ASA 
foresee, and in fact require, that stand- 
ards should be studied periodically by 
the committees and organizations directly 
responsible for them. In this way they 
will not become “stale,” get out of step 
with scientific and industrial advance- 
ments, nor be in a position to inhibit 
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progress. If standards were allowed to 
become obsolete they would be a hin- 
drance to those in the industry concerned 
with them. 

Human factors are perhaps the most 
important considerations which stand 
in the way of prompt and orderly revision 
of standards when needed. A natural 
reluctance to change the old established 
and well-understood standards, coupled 
with the factors of just plain “human 
cussedness,” are things which must 
constantly be kept in mind. The funda- 
mental documents of the ASA make 
continual reference to the responsibility 
of all of the organizations participating 
in national standardization work to be 
alive to all of their duties and see that 
progress is reflected in both new and 
revised standards when conditions so 
indicate. 

Most of you are familiar with the 
volume National Standards in a Modern 
Economy, edited by the late Professor 
Dickson Reck of the School of Business 
Administration, University of California. 
This volume is dedicated to Dr. Agnew 
and a paragraph therein on revision of 
standards is worthy of quotation. It was 
contributed by Simon Collier, Director 
of Quality Control] for the Johns-Man- 
ville Corp. 

“It is important that any specifica- 
tions system be adaptable to change 
so that standards may be revised to meet 
current needs. Specifications should not 
be static but constantly reviewed to meet 
the ever-changing conditions imposed 
on the system. The future always offers 
better and more economical means of 
accomplishing the task and industry 
must gear itself to these changing condi- 
tions. In order that the system not fall 
into a state of chaos, there must be a 
formal procedure for the revision of all 
standards in accordance with the desires 
of top management. The dissemination of 
the approved changes through the 
specifications system insures notification 
to those most vitally concerned.” 


Now, let us examine how standards are 
kept dynamic. On April 1, 1957, 1680 
standards had been approved by the 
ASA as American Standard. A review of 
the approvals in the last seven years 
shows the following breakdown between 
“‘New Standards Approved’ and ‘‘Re- 
vised Standards Approved” : 

New Revised 
Standards Standards 
Approved Approved 


108 214 
154 80 
64 96 
78 177 
84 120 
119 98 
43 73 
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— 
1956 
1955 
1954 
1953 
1952 
1951 
1950 


In the field with which you are most 
concerned — motion pictures —— 89 stand- 
ards were approved as American 
Standard as of April 1. This was a direct 
result of the efforts of the PH22 Com- 
mittee and its sponsor, the SMPTE. 

The first standards in the motion- 
picture field approved by the ASA go 
back to the year 1930, when a small 
pamphlet of standards was approved as 
American Standard. In 1935 additional 
standards in the 16mm _ field were 
approved. In 1941, a wholesale revision 
of motion-picture standards was carried 
out and each of the standards approved 


until that time was given its own in- 
dividual designation number. You are all 
familiar with the Z22 Series (now the 
PH22 Series). Starting with the year 1941 
as a base, 36 motion-picture standards 
have been revised twice and 18 have been 
revised three times. This certainly repre- 
sents active work and continued attention 
to the problem of keeping standards up 
to date. The SMPTE is to be compli- 
mented, as well as all of the organizations 
represented on the PH22 Committee, 
for its endeavors along these lines. Time 
does not permit mentioning all of the 
organizations concerned, but it is only 


The International Standards 


Organization and Cinematography 


Plans of the International Standardization Organization with reference to the 
selection of items suitable for standardization are presented. Also discussed are 
how ISO actions will affect American equipment manufacturers and film products, 


and what safeguards exist. 


- VALUES of standards as an aid, 
rather than a hindrance, to progress are 
discussed in the previous paper. A review 
of the history of standardization activi- 
ties shows that the need for standards in 
many fields on an international rather 
than a national basis has been recog- 
nized for over fifty years. The Inter- 
national Standards Organization was 
created after the conclusion of the hos- 
tilities of World War II. It is the out- 
growth of activities of the United Na- 
tions Standards Coordinating Commit- 
tee, and plans for its creation received 
approval from enough national bodies so 
that its official life started on February 
23, 1947. 

Participation in the work of this organ- 
ization has continued to spread since 
that initial date and today it has a broad 
base both in scope of technical subjects 
covered and in national bodies repre- 
sented. It should be noted, however, that 
the scope of the ISO is not universal. 
For example, standardization in the elec- 
trical field is specifically the concern of 
the International Electrotechnical Com- 
mission which has a longer history of 
activity in its own field and in its own 
right. 

The International Standards Organi- 
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zation is made up of national member 
bodies chosen to represent participating 
nations. In some countries these na- 
tional bodies are part of the government 
of the country, whereas in other coun- 
tries they are nongovernmental stand- 
ardizing units which have grown to na- 
tional stature. The latter situation is the 
case here where the national body is the 
American Standards Association, which 
officially represents the United States in 
the standardizing activities of ISO. The 
financial support for ISO comes from 
the national bodies of which it is com- 
posed and, accordingly, the American 
Standards Association pays a portion of 
the cost of the International Standards 
Organization. As I see it, this contributes 
much in reaching the international field 
with some of the theory and doctrines of 
voluntary cooperation with which we 
are so familiar in our national standard- 
izing activities. 

The technical work of standardization 
is in the hands of Technical Committees 
created by the ISO from the member 
bodies which express active interest and 
desire to participate in a given field. 
The scope of work for the committee is 
set up to indicate the activities appro- 
priate to it and to differentiate them from, 
and coordinate them with, activities of 
other committees working in related 
fields. Nations with particular business 
interest in a subject typically form the 
active center of the technical committee 


fair that the Motion Picture Research 
Council receive its share of the credit. 
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by becoming “Participating” members 
of that technical committee. Some na- 
tional bodies feel that they have more 
than casual interest in a field, but that 
they are not in a position to carry on 
active work. In such cases an “Observer” 
membership may be chosen. These mem- 
bers are kept informed of progress more 
fully than national bodies which express 
no active interest in the field. 

The organizational rules set up the du- 
ties and the responsibilities associated 
with the different degrees of interest and, 
of course, are so organized that the par- 
ticipating members of a technical com- 
mittee are the key group, responsible for 
originating and controlling activities in 
their field. It should be noted, however, 
that the ultimate step open to the ISO, 
the adoption of an international stand- 
ard, can be achieved only under the 
rules of the organization by the unani- 
mous approval of all member bodies, re- 
gardless of their participation in the 
activities of a given technical committee. 
Thus, the interests of each nation are 
protected from the final adoption of an 
international standard with which that 
nation disagrees. 

Experience has shown that there is 
much of value which can be gained in the 
process of exchange of ideas between na- 
tions and the development of thinking 
concerning technical problems of com- 
mon interest. In some cases divergent 
views continue to diverge, but there are 
many cases where a common ground of 
understanding can be found covering 
material of considerable importance, 
even though the final scope may be more 
limited than originally anticipated. 

The history of international standard- 
izing activities in the photographic field 
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includes some work started under the 
auspices of the International Federation 
of the National Standardizing Associa- 
tions, often referred to as ISA, which 
existed and carried out its work in the 
period from 1926 to 1942. Later, photo- 
graphic standardization was included in 
the scope of the International Stand- 
ards Organization and the international 
activities directed toward standardiza- 
tion in photography have been under 
ISO auspices since its creation. 

The technical committee of greatest in- 
terest to the SMPTE is Technical Com- 
mittee No. 36 whose field is cinema- 
tography. Our own American Standards 
Association, which is the official repre- 
sentative body for the United States, is 
the Secretariat of this Technical Com- 
mittee. The eleven participating mem- 
bers are: 

Sweden 
Switzerland 


Belgium 
Czechoslovakia 
France Union of Soviet 
Germany Socialist Republics 
Italy United Kingdom 

_ Netherlands USA (Secretariat) 


The above are the active working 
group. The remaining members of the 
committee are observer members, of 
which there are sixteen: 


Australia 
Austria 
Canada 
Chile 
Denmark 
Greece 
Hungary 
India 


Japan 
Mexico 
Pakistan 
Poland 
Portugal 
Roumania 
Spain 
Yugoslavia 


In its capacity as Secretariat for Tech- 
nical Committee 36, the American 
Standards Association must act as leader 
of the group. It must organize the diverse 
interests that led the different nations to 
join the Committee into effective pro- 
gressive action. The Secretariat occupies 
a position of prime importance in fram- 
ing, from the wide range of suggestion 
and comment which must be pieced to- 
gether, an acceptable proposal or recom- 
mendation. 

The national body holding the Secre- 
tariat of a technical committee has a dual 
role. When acting in its capacity as 
Secretariat, it should be completely im- 
partial and see that all nations have the 
same opportunity to express their views 
and to have those views incorporated into 
proposals and recommendations. This 
must be done at the same time that it 
acts as a national body in its own right, 
expressing and protecting its own busi- 
ness interests. 

The ASA has taken pains to meet the 
requirements of this dual character and, 
I believe, has been successful in main- 
taining the impartiality of the work of the 
Secretariat while at the same time clearly 
expressing our national views. 

Committee PH22 of the American 
Standards Association, which has been 


active for years in standardization acti- 
vities in the United States, has been as- 
signed also the responsibility of deter- 
mining the actions to be taken for the 
national interest in the field of inter- 
national standardization. This Commit- 
tee has behind it the series of national 
standards which show the areas where 
business importance and technical agree- 
ment have already led to national action. 
This Committee has received full coopera- 
tion from the Engineering Committees of 
the SMPTE and can thus keep abreast 
of current developments in the establish- 
ment of new standards or revision of old 
ones. 

The program of work of a technical 
committee of the ISO is normally self- 
determined, so long as it stays within its 
assigned and agreed scope. The ASA, as 
Secretariat, has a major responsibility in 
organizing the work and has met this by 
canvassing the national member bodies 
for the subjects which they consider im- 
portant. Here in the United States, our 
own standards have been reviewed from 
time to time and decisions reached con- 
cerning their suitability and importance 
for international consideration. In many 
cases the same reasoning which had led 
to the adoption of these as national stand- 
ards showed valid reason for suggesting 
them in the international field. Since at 
times they were not universally applica- 
ble, not all of our national standards have 
been suggested for consideration. Other 
national bodies have suggested areas 
where international standards appear im- 
portant to them. From these different 
sources evolves the program of work ac- 
cepted by the International Committee. 

The work of Technical Committee 36 
has resulted in the adoption of seven ISO 
Recommendations dealing with emulsion 
and sound-record positions in cameras 
and projectors. Ten units are currently 
in circulation to all ISO member bodies 
as Second Draft ISO Recommendations 
and, if approved on this time around, 
will join the other seven as ISO Recom- 
mendations. After the previous circula- 
tion of these ten, need for further change 
and revision was apparent and it is the 
corrected version of each of these which 
is now in circulation. 

Five Draft ISO Proposals are still in 
the hands of the Secretariat and the 
Technical Committee, and work is con- 
tinuing to try to reconcile divergent 
views. When that is accomplished to the 
satisfaction of the Committee, they can 
be moved to the next step toward adop- 
tion as ISO Recommendations. 

The last meeting of TC 36, at Stock- 
holm in 1955, formed seven working 
groups, listed below, to continue activity 
in areas where there was international 
interest but where further work appeared 
necessary. Because of the breadth of our 
national interest in the field, we re- 
quested representation in each working 
group and made appointments for the 


U.S. as shown with the group member- 
ships: 


Film dimensions 
United Kingdom (Chair) 
Belgium 
France 
Germany 
Sweden 
USSR 
USA — W. G. Hill 


Luminance of screens 
France (Chair) 
Germany 
United Kingdom 
USSR 
USA — F. J. Kolb 
Reproduction characteristics of magnetic sound 
on perforated film 
USA (Chair) — M. G. Townsley 
France 
Germany 
Netherlands 
Sweden 
United Kingdom 
USSR 
Image areas for 16mm projector and camera 
apertures 
Belgium (Chair ) 
France 
Sweden 
United Kingdom 
USSR 
USA — A. C. Robertson 
Definition and marking of safety motion-picture 
film 
Belgium (Chair) 
France 
Germany 
Italy 
United Kingdom 
USSR 
USA — J. M. Calhoun 


Perforated films with magnetic striping 
Germany (Chair) 
France 
Sweden 
United Kingdom 
USSR 
USA — E. W. D’Arcy 

Wide-screen pictures 
Sweden (Chair) 
France 
Germany 
Italy 
United Kingdom 
USSR 
USA — W. F. Kelley 


Progress has proven very slow and in 
no case has the United States represent- 
ative found himself burdened by a del- 
uge of mail coming to him. The groups 
have differed in their activity, but as an 
evaluative overall statement it is fair to 
note that no group has yet brought forth 
a proposal to the Secretariat, though 
typically such proposals were authorized 
at the Stockholm meeting. Though 
slower than anticipated, this interim 
work will show its value as preparation 
for the next meeting of TC 36 planned 
for 1958 in England. 

I would like to draw particular atten- 
tion to the importance of timing in these 
activities of international standardiza- 
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tion. Our own extensive efforts in the 
standardization field in cinematography 
place our views and decisions on record 
in a way that very strongly influences the 
plans and thinking of others. Such sound 
technical work gives the best approach 
to securing good international standards. 
The discussion of differences in technical 
views is best conducted in working groups 
between meetings or in working com- 
mittees at meetings. In such early stages, 
reconciliation of diverse views is simpler 
than at any later stage. Corrections can 
be made later when necessary, but it is 
worth a great deal of effort to do the job 
well early in the game. Changes become 
slower and more difficult as the proposals 
are processed through the various steps 
of the international procedure. 

The value of this work lies in the ex- 
change of ideas in areas of business im- 
portance to us. In some cases we learn 
the problems facing other groups, and 
may be able to better adapt our products 
and procedures to their needs and wishes. 
This is one form of good salesmanship. 
In other cases the selection and designa- 
tion of a preferred way of meeting a prob- 
lem from several possible methods con- 
tributes to interchangeability, helpful to 
business. 

A point of some importance in con- 
sidering the future value of this work lies 
in the fact that, in a sense, the ISO is the 
standardizer’s standardizer. That is, the 
ISO is an organization of national stand- 
ardizing bodies, and as_ technological 
progress spreads to other nations and 
areas, it is anticipated that the results of 
today’s international work will be 
adopted as a nucleus of proven standards 
by new national groups. This can be 
important in smoothing the growth of 
international business. 

I hope that you see in this ISO work 


White: 


(1) the development of a way of meeting 
an old need in international business, (2) 
an opportunity for the ASA to serve our 
country well by the international aspects 
of its activities, and (3) the specific part 
that PH22 and the engineering commit- 
tees of the Society have in furthering 
business by their activities in interna- 
tional standardization in cinematog- 
raphy. 


Discussion 


Glenn Dimmick (Session Chairman): It’s quite 
apparent here that to get a real international 
standard is rather hopeless since it requires 
complete agreement with all parties. It wasn’t 
quite clear to me how you arrive at a recom- 
mended practice. 

Dr. White: The International Standards 
Organization has rules governing this but does 
not have the rule of unanimity that we use 
so effectively in our own national work and, to 
that extent, it is possible that an ISO recommen- 
dation can exist with which any given country 
is individually in disagreement. The major 
conclusion that I draw is this: the timing of 
this work is quite important to us because, 
where we have had good standardization work 
done ahead of time, there has been little hazard 
of the final standard not fitting well with our 
needs. If we do our homework well, we don’t 
have to be afraid of the result. 

The ISO recommendations are available to 
individuals or manufacturers only through na- 
tional standardizing bodies. In other words, 
if you wish to know what an international ISO 
recommendation is, you should not write ISO 
at Geneva but you should write the American 
Standards Association in New York. They can 
give you the international recommendation and 
explain any reason for difference that exists 
between that and the national standard. In 
a sense, therefore, the international recommen- 
dation represents a distillation or meeting of 
minds which may be less than a complete una- 
nimity but normally should be _ interpreted 
properly because of accessibility through the 
local standardizing groups. 

Dr. Dimmick: When and how were the ground 
rules set up for ISO? 

Dr. White: 1 can’t answer that completely 
The United Nations Committee set up an 


organization plan which was to become opera- 
tive when 15 nations had agreed to participate. 
The 15th nation agreed to participate on that 
date in February 1946 which I mentioned, and 
since then many more have come into the fold — 
I do not have the count; but the ground rules 
and procedures came through that path. 

Boyce Nemec (Management Consultant, New York): 
Many of us in the Society look to the Journal 
quite regularly to tell us the status of engineering 
standards projects that are in work on motion 
pictures in the U.S. Dr. White just mentioned 
that if we want to know the status of ISO proj- 
ects we should write to the ASA. I wonder if 
we might also look to the Journal to tell us per- 
haps once a year just what the status of these 
projects is? 

Dr. White: 1 believe that is a legitimate 
expectation. 

J. W. Me Nair (American Standards Association) : 
I might add to Dr. White’s remarks by saying 
that there are now 38 nations that are members 
of the ISO. This number includes all of the 
nations in Western Europe, the United States 
and Canada and, I think, two of the South 
American nations. It includes substantially all of 
the Iron Curtain countries, except China; 
and it’s interesting that in 1955, at the meetings. 
to which Dr. White alluded, we had for the 
first time some active technical participation 
by the USSR. 

Now if I might say just a word about this busi- 
ness of international standards. When the ISO 
was started, and it did get started in 1946 as 
Dr. White pointed out, there was a certain group 
that was actively advocating the formulation 
of international standards and another stronger 
group that felt the ISO should be a coordinating 
body to coordinate national standards and not 
to issue international standards, so the rules 
were written in such a way that you could have 
international standards if you could get 100% 
unanimity. However, as of now, there are 37 
approved ISO recommendations and nobody 
has ever tried to get an international standard. 
From what we can tell now, I don’t think any- 
body will, because this procedure of having the 
recommendations issued and then having the 
nations that can do so coordinate their own 
standards is working very well. Of course I 
should point out that all of this is a voluntary 
business. There is no compulsion placed on us 
to adopt an international recommendation 
although the hope certainly is that each of the 
38 nations will give due consideration to adopting 
the international recommendations. 
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Motion-Picture StandardsinCanada 


Abstract of CBC Operations Instruction 


Bulletin Number 30 


For several years, the Canadian Broadcasting Corp. has been issuing within its 
organization a series known as Operations Instructions Bulletins. The Bulletin on 
Motion Picture Standards, issued in January 1957, is reprinted herewith in ab- 
stracted form, the omissions being indexes and lists which are already published 
by this Society and made available to members, usually at no charge.—Glenn E. 
Matthews, Editorial Vice-President; Axel G. Jensen, Engineering Vice-President. 


eo MOTION-PICTURE industry over the 
past 25 years has achieved a high degree 
of standardization of equipment mate- 
rials and practices. One of the main rea- 
sons for standardization is the extreme 
precision required to achieve satisfactory 
picture presentation in the theater. 

It is not unusual to require magnifica- 
tion of 500 diameters of the picture im- 
ages on theater screens. The images must 
be laid down successively on the screen 
at a rate of 24/sec to achieve smooth 
continuity of visual information. If the 
maximum vertical displacement of suc- 
cessive images on the screen is taken as 
0.5 in., the tolerance in placement of the 
film frames in the projector gate becomes 
very small. When it is considered that 
placement of images on the screen may 
be affected by the register of the perfo- 
rations in the original taking camera, as 
well as in intermediate stages between 
the original negative and final projection 
print, the shrinkage of the film itself and 
the perforating tolerances, it can be seen 
that the production of a technically per- 
fect motion-picture print requires a high 
degree of perfection in film handling 
equipment and in the film material. 

Organizations chiefly responsible for 
motion-picture standardization activi- 
ties are: the Society of Motion Picture 
and Television Engineers, the Motion 
Picture Research Council and the Amer- 
ican Standards Association in the United 
States; the British Kinematograph So- 
ciety and the British Standards Institu- 
tion in England ; and the Canadian Stand- 
ards Association in Canada. During the 
last war the U.S. Armed Forces pub- 
lished a number of joint Army/Navy 
(JAN) specifications. Many of these 
have been incorporated into ASA stand- 
ards. 


Abstract of Canadian Broadcasting Corp. Bulle- 
tin 30, published with the kindly consent of 
W. G. Richardson, Director of Engineering, and 
J. E. Hayes, Chief Engineer, Canadian Broad- 
casting Corp., Montreal, Que.; and through the 
good offices of Rodger J. Ross, Supervisor of Tech- 
nical Film Operations, Canadian Broadcasting 
Corp., 354 Jarvis St., Toronto, Ont. 


(The Bulletin then cites the availability 
of many standards which cover areas in 
which film is applied to television and 
lists 41 of the ASA PH22 series (ap- 
proved or being revised). These are 
listed, along with other motion-picture 
standards, in the Index to American 
Standards and SMPTE Recommenda- 
tions, in the annual indexes published in 
each of the recent December issues. The 
Index is available as a reprint at no 
charge. 

(Then the Bulletin lists 27 other ASA 
Standards on photographic plates, papers, 
sensitivity, chemicals, processing, instru- 
ments and nomenclature. These will be 
found indexed among a total of upwards 
of 300 photographic standards in the 
catalog, American Standards Price List 
and Index, Spring 1956, No. 5601, 
available without charge from American 
Standards Assn., 70 East 45 St., New 
York 17. 

(Listed below are the British Stand- 
ards which the Canadian Bulletin noted 
as of special interest. A complete list of 
the British Standards is available from 
the British Standards Institute, 2 
Park St., London, WI. The British 
Standards yearbook is available from the 
American Standards Association at a 
price of $2.75. 

586-1953: Photoelectric cells of the emis- 
sion type for sound film apparatus 

677-1942: Motion-picture films 

850-1955: Definition of cinematograph 
safety film 

1380-1947: Speed and exposure index of 
photographic negative material 

1384-1947: Measurement of photographic 
transmission density 

1488-1948: Test films for 16mm cinemato- 
graph projectors 

1585-1949: 16mm cinematograph sound on 
film release prints 

1613-1949: Resolving power of lenses for 
cameras and enlargers 

1793-1952: Audio frequency transformers 
for cinematograph equipment 

1988-1953: Measurement of frequency 
variation in sound recording and re- 
production 


(The Bulletin lists the following stand- 
ards of the Canadian Standards Assn. 
A description of the organization and 
program of the Canadian Standards 
Assn., written by Gerald G. Graham, 
was published in the Journal, pp. 156- 
157, Aug. 1952. The address of the Ca- 
nadian Assn. is: 235 Montreal Rd., 
Eastview, Ottawa; or P.O. Box 506 
Weston, Toronto, Ont. 


Canadian Motion-Picture Standards 


Z7.1: Specifications for motion-picture 
photography 

*Z7.1.1.1-1948: Cutting and perforating 
dimensions for 16mm silent motion 
picture negative and positive raw 
stock 

*Z7.1.1.2-1943: Cutting and perforating 
dimensions for 16mm sound motion- 
picture negative and positive raw stock 

*Z7.1.1.5: Raw stock cores for 16mm mo- 
tion-picture film 

*Z7.1.4.3-1948: Emulsion and sound record 
positions in camera for 16mm sound- 
motion picture film 

*Z7.1.6.2-1948: Sound records and scan- 
ning area of 16mm sound motion- 
picture prints 

*Z7.1.7.3-1948: Emulsion and sound record 
positions in projector for direct front 
projection of 16mm sound motion- 
picture film 

*Z7.1.7.5-1948: Reel spindles for 16mm 
motion-picture projectors 

*Z7.1.9.1-1948: Nomenclature for motion- 
picture film used in studio and process- 
ing laboratories 

*Z7.1.6.3-1950: Specification for sound 
focusing test film for 16mm _ sound 
motion-picture projection equipment 

*Z7.1.6.4-1950: Specifications for 3000- 
cycle flutter test film for 16mm sound 
motion-picture projectors 

*Z7.1.6.5-1950: Specifications for multi- 
frequency test film for field testing of 
16mm sound motion-picture projec- 
tion equipment 

*Z7.1.6.6-1950: Specifications for 400- 
cycle signal level test film for 16mm 
sound motion-picture projection equip- 
ment 

*Z7.1.6.7-1950: Method of making inter- 
modulation tests on variable density 
16mm sound motion-picture prints 

*Z7.1.6.8-1950: Method of making cross 
modulation tests on  variable-area 
16mm sound motion-picture prints 

*Z7.1.7.10-1950: 16mm positive aperture 
dimensions and image size for positive 
prints made from 35mm negatives 

*Z7.1.7.11-1950: Negative aperture di- 
mensions and image size for 16mm 
duplicate negatives made from 35mm 
positive prints 

* These are Canadian Standards which are 

American Standards adopted without alteration. The 

Bulletin gives this advice: 

“It should not be assumed that due to simi- 
larity of titles, a Canadian Standard is a copy of 
the corresponding American Standard. In those 
cases in which the Canadian Standards Assn. has 
adopted an American Standard without altera- 
tion, that is stated in the standard.” 
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*Z7.1.7.12-1950: Printer aperture dimen- 
sions for contact printing 16mm posi- 
tive prints from 16mm negatives 

*Z7.1.7.13-1950: Printer aperture dimen- 
sions for contact printing 16mm re- 
versal and color reversal duplicate 
prints 

*Z7.1.7.14-1950: Method of determining 

resolving power of 16mm _ motion- 

picture projector lenses 

.1.7.15-1950: Method of determining 

freedom from travel ghost in 16mm 

sound motion-picture projectors 


General Photographic Specifications 


*Z7.0.2.1-1950: Diffuse transmission den- 
sity 

*Z7.0.2.2-1951: Standard method for de- 
termining photographic speed and ex- 
posure index 

*Z7.0.2.4-1951: Spectral sensitivity indexes 
and group numbers for photographic 
emulsions 

*Z7.0.3.1-1950: Standard definition of 
safety photographic film 

*Z7.0.3.2-1951: Films for permanent rec- 
ords 

Z7.0.4.1-1951: Standard method for de- 
termining veiling glare in photographic 
systems 

*Z7.0.4.2-1951: Apertures and related 
quantities pertaining to photographic 
lenses 

*Z7.0.8.1-1951: Practice for temperature of 
processing solutions 

*Z7.0.8.7-1951: Permanency of the silver 
images of processed films, plates and 
papers 


(The Bulletin next describes the tech- 
nical and standards activities of the 
SMPTE, reporting, for instance, much 
that was in the August 1956 Journal 
Engineering Activities column, pp. 441- 
444. 

(Twenty-one of the SMPTE test films 
are enumerated by the Bulletin which 
notes briefly the value of test films and 
slides in design, operation and mainte- 
nance. A Test Film Catalog is available 
from SMPTE headquarters, at no charge. 

(The Society’s Journal is described by 
citing the contents of one particular is- 
sue, August 1956, and further by listing 
some 75 articles of the past which have 
related to film and television. The So- 


Abstract: 


ciety has available trom its headquar- 
ters, at no charge, a “Television Bib- 
liography”’ which lists papers published 
in 1940-1955.) 

British Kinematography, published by the 
British Kinematograph Society, 164 
Shaftesbury Ave., London W.C.2, is an 
additional source of information in the 
English language. The activities of this 
organization, however, do not extend to 
Canada and United States to any ap- 
preciable degree. 

The Canadian Standards Association 
sectional committee on Photography was 
organized in 1948. Three sectional com- 
mittees are at work — Z 7.1 — Motion 
Picture Photography; Z 7.2 — Still 
Photography; Z 7.3 — Survey Photog- 
raphy. Committee Z. 7.1 has completed a 
review of all basic ASA and BSI motion- 
picture standards and to date 43 Ca- 
nadian Standards in this category have 
been published. The committee meets at 
intervals to consider the status of existing 
and proposed standards. A subject at 
present under review is the losses in the 
area of a 35mm motion-picture frame in 
reduction to 16mm and reproduction 
in the television system. 

Technical Committee 36 of the In- 
ternational Organization for Standardi- 
zation has been set up to deal with mo- 
tion-picture standards. At a meeting in 
Stockholm in June 1955, 40 delegates 
were present from Belgium, Czechoslo- 
vakia, France, Germany, Italy, Nether- 
lands, Russia, Sweden, U.K. and U.S., 
and decisions were made on 14 propos- 
als. 

Many other organizations contribute 
to standardization of materials, equip- 
ment and procedures. In April 1956, the 
National Association of Television Film 
Directors in the U.S. published a pre- 
liminary report on a survey of all TV 
stations in the U.S. In reply to the 
question — the detail that gives the most 
trouble in film operations, 33% reported 
that this was: repairing films received in 
damaged condition, due to improper 
inspection. 

The detail giving the least trouble 
in film room operations was not answered 
by 42% of stations; 91% had abandoned 
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hand-punch cue marks on films. SMPTE 
leaders were used by 51% of the stations. 
Ideas and suggestions of problems need- 
ing discussion: 40% of the replies re- 
ferred to a standard cue, 22% wanted 
better checking of film quality, and 8% 
asked for more information on how to 
clean film properly. 

The motion-picture industry itself, 
particularly the 35 mm section of the 
industry, has established rigorous film 
handling practices and standards to 
maintain technical quality of theater 
films. Until television began to use 16mm 
film extensively, this film size was so- 
called substandard, reserved mainly for 
use in amateur and semiprofessional ap- 
plications. The extensive use of 16mm 
film in nonpermanent projection sites, 
the operation of projection equipment 
by semiskilled personnel, the significance 
of cost of handling equipment, and the 
general attitude of the industry that 
16mm film users and viewers were rela- 
tively noncritical led to a relaxation of 
rigid 35mm film standards in this field. 
Television suffers from these factors as 
well as the urgent time and quantity 
demands of the new medium. 

It is not possible to make picture and 
sound images on 16mm film equal in 
quality to 35mm film, due mainly to the 
limitations of the smaller film size. 
However, there is sufficient evidence in 
television to indicate that in the present 
state of development, 16mm films can 
be made with acceptable quality for 
broadcasting purposes, providing ex- 
treme care is taken with the smaller 
size. To achieve a high standard of pic- 
ture and sound quality with 16mm film, 
however, much greater attention is re- 
quired than in handling 35mm film. 

The first objective in the attainment of 
high quality is to produce scrupulously 
clean, scratch free, undamaged film. If 
the very large number of defects of this 
nature which now occur in 16mm tele- 
vision films could be eliminated or at 
least materially reduced this would rep- 
resent a significant improvement, and 
attention could be directed towards 
other more obvious defects such as image 
steadiness and sound quality. 


e 
4 
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Errors of Interpretation and 
Clarity in Motion-Picture Standards 


Although one of the rules in the writing of standards is that they should be so 
clear and definite that they are capable of only one interpretation, nevertheless 
there have been several cases in which our standards have been misinterpreted. 
In some cases the ‘‘fault’’ can be ascribed to the fact that the reader did not use 
perfect logic in interpreting them. The author believes that when standards are 
misinterpreted the fault is always with the writer of the standards. The remedy 
proposed is a discussion of purpose and use of the standards, and especially a 
discussion of tolerances and the reasons for setting them as they were set. 


im MOST important features of a 
good set of standards in any field are 
probably these: 

1, The particular things to be standard- 
ized should be carefully chosen so as to 
accomplish a definite and useful purpose. 

2. The values, dimensions, or state- 
ments that become the standards should 
be accurate and practical. 

3. The meaning. of the standards 
should be unambiguous and easily under- 
stood. 

This paper is concerned almost en- 
tirely with paragraph 3. 

Since much of our learning is by 
experience, let us examine some of the 
motion-picture standards that have been 
misunderstood in the past and attempt 
to draw lessons from these misunder- 
standings. It is my belief that whenever 
standards are misinterpreted by compe- 
tent engineers, the fault lies with the 
writer of the standards. The customer, or 
the reader in this case, is never wrong. 

The first grave misunderstanding 
started in 1932 when the first proposed 
standard for 16mm _ sound film was 
published. The American industry 
agreed upon the standards and incorpo- 
rated them in the drawing shown in 
Fig. 1.°This drawing contains a great 
deal of information. It shows that we 
had planned to give up the perforations 
on one side of the film and have the 
soundtrack in place of them. It shows the 
width of the soundtrack, the space be- 
tween the soundtrack and the picture, 
the placement of the soundtrack, etc. 
The word “TITLE,” if it is properly 
interpreted, indicates that the soundtrack 
would appear on the righthand side of 
the screen if the projector gate were cut 
away so that we could see it. Now in 
35mm film, the soundtrack is on the 
opposite side. 

The Germans were developing their 
own sound projectors, and, wishing to 
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follow the American lead, they started 
building projectors and published a 
drawing in 1934 which was very similar 
to ours. Instead of using the word 
“‘title’’ to indicate which side the sound- 
track was on, they wrote it out. But since 
the Americans were so sure that the 
Germans had copied their standard, 
they did not immediately pick up the 
error. It was only after considerable 
time and money had been wasted that 
the disagreement was discovered and an 
agreement was finally reached. 

Now according to my idea, the first 
error was committed by the Americans. 
Technically, perhaps, they did not 
commit an error except from the point 
of view that they failed to emphasize the 
change they had made. Instead of 
calling attention to the change in posi- 
tion of the soundtrack and discussing the 
reasons for the change they merely 
indicated it as briefly and concisely as 
possible by the position of the word 
“TITLE.” It took some accurate thinking 
on the part of the reader to correctly in- 
terpret the meaning of this word. 

Another misunderstanding of our 
standards came to light when the 
French delegate at the ISO conference 
pointed out that the French were having 
trouble in following the American stand- 
ard for the position of the sound rela- 
tive to the picture. The American stand- 
ard says: ““The separation of the sound 
and the corresponding picture shall be 
20 frames plus or minus one-half frame.” 
In large theaters the French had found 
it desirable to put the sound 21 frames 
or 22 frames ahead of the picture so as 
to allow the sound and picture to appear 
synchronized at the midpoint of the 
audience. 

They did not wish to print the sound 
21 or 22 frames ahead of the picture 
because they felt they were violating an 
accepted standard. In order to synchro- 
nize the sound with the picture at a 
midpoint in the theater, they found that 
they had to thread the film with a shorter 
loop, say 18 or 19 frames, between the 
picture and the sound, and many of the 
projectors would not accept such a loop. 


By E. K. CARVER 


They assumed, of course, that when our 
standard said 20 frames, it meant that 
all films should be printed with the sound 
20 frames ahead of the picture. This 
apparently is not what our standards 
group meant. They meant that 20 
frames would synchronize the sound at 
the screen and that if people wished to 
synchronize the sound 50 or 100 ft 
away, they would naturally print the 
sound 21 or 22 frames ahead. This 
question is now being clarified. 

Another standard which has _ been 
misinterpreted was the old standard for 
Winding A and Winding B. The stand- 
ard reads: ‘“‘When a roll of 16mm raw 
stock perforated along one edge is held 
so that the outside end of the film leaves 
the roll at the top and toward the right, 
winding A shall have the perforations 
along the edge toward the observer, and 
winding B shall have the perforations 
along the edge away from the observer. 
In either case, if the film is wound on a 
pool with a square hole in one flange 
and a round hole in the other flange, the 
square hole shall be on the side away 
from the observer.” 

This seems perfectly clear. It was 
designed so that film can be printed 
first in one direction and then in the 
other without rewinding. 

There was no trouble until the film 
was needed on spools with one round 
hole and one square hole. The desig- 
nation for this is perfectly clear in the 
standard, but as will be seen from 
Fig. 2 it is obviously not what is wanted 
for this type of printing. A winding 
similar to “‘C” in this figure would be 
required but this winding is not in- 
cluded in the standard. 

This standard was misinterpreted by 
the users simply because they knew 
what they thought it ought to say, and 
so they assumed that this was what it 
said. 

All three of these misinterpretations 
could have been avoided if it had been 
the custom to write standards with foot- 
notes, explaining the uses, the reasoning 
that led to them, and any particular 
difficulties that the standards were de- 
signed to avoid. 

In the early days of our standardiza- 
tion, there were several unwritten rules 
that guided our practice: 

1. There must be no redundancy. 

2. Explanations were not needed. We 
were not writing a treatise on good 


practice. 
3. The drawings and figures were of 
prime importance. The descriptions 


should be as short as possible. 


530 September 1957 Journal of the SMPTE Volume 66 


Table I. From American Standard Di- 
mensions for 35mm Motion-Picture Short- 
Pitch Negative Film, PH22.93-1953 (Jour. 
SMPTE, 62: 89, Jan. 1954). 


Dimensions Inches 


1.377 +0.001 
0.1866 + 0.0005 
0.1100 + 0.0004 
0.073 +0.0004 
0.079 +0.002 
Not > 0.001 

0.082 

0.999 +0.002 
18.66 +0.015 


t 


* A calculated value for a dimension not meas- 
ured routinely in production. 

T This dimension represents the length of any 
100 consecutive perforation intervals. 


4. All dimensions should have toler- 
ances. 

As the years have passed and stand- 
ards have been revised, we find that we 
have drifted away from some of these 
rules. Footnotes have been added and 
the meanings have become clearer. The 
standards are easier to use. I believe 
there will be fewer and fewer misunder- 
standings in the standards that are 
written in the future. 

There is one part of the standards, 
however, in which no improvement has 
been made. I refer to the tolerances, to 
the values we assign to them, and to the 
method of expressing them. 

Let us look at some of our tolerances. 
Table I shows the tolerances for 35mm 
film dimensions taken from ASA 
PH22.93- 1953. You will note that prac- 
tically all of the values show certain 
dimensions with plus and minus toler- 
ances. In Table II, however, we have 
a similar set of dimensions except that 
one particular dimension, A, the width 
of the film, is expressed as 1.378 +°0°°. 
What was the purpose of this change if 
the values are the same; why express one 
in one way and the other in another 
way? 

The reason 


is that the standards 


Table Il. From American Standard for 
35mm Film — Cutting and Perforating 
Negative and Positive Raw Stock, Z22.1- 
1936 (Jour. SMPE, 30: 261, Mar. 1938). 


Dimensions Inches 
A 1.378 + 0.000 
— 0.002 
B 0.1870 + 0.0005 
0.1100 + 0.0004 
b** 0.0780 + 0.0004 
E 0.134 +0.002 
F 1.109 +0.002 
G Not > 0.001 
18.700 +0.015 
gee 0.020 


*L = the length of any 100 consecutive per- 
foration intervals. 

** This single style of perforation, known as the 
SMPE perforation, shall be used for all 35mm. 
film. It is the same as the perforation known 
prior to July 14, 1933, as the standard positive 
perforation. 
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writers wanted to tell the reader that the 
upper limit was more important than 
the lower limit. They didn’t want to 
come right out and say so in plain Eng- 
lish because that did not seem to be the 
way standards are written. 

They wished to say “the upper value 
is the one that must not be exceeded 
because if you exceed it, the film will 
probably stick in a gate or between 
flanges. You really ought to keep as far 
away from this value as you can.” 

However, there might be another 
interpretation that would be like this. 
“The upper limit is the important one. 
It is also the nominal value. Keep your 
dimensions as close to this as possible so 
as to avoid sloppiness and weave in some 
printer or sound recorder. Of course you 
hould not exceed this limit if you can 
help it, but keep as close to it as you can.” 

Now the point I wish to make is that 
there is no harm in using words to explain 
these things. If the standards writers 
have a meaning they wish to convey, let 
them say so directly and clearly. 

Let us look at another standard: Fig. 3, 
the standard for 16mm reels. In this 
standard we have six ways of expressing 
tolerances. In most cases it is fairly clear 
what they mean, but there are some 
ambiguities. 

You will note that dimensions A and 
B show plus zero and minus three-thou- 
sandths tolerance. R and S show maxima 
only; T shows a maximum and a mini- 
mum; U shows a symmetrical plus and 
minus tolerance; V shows minus zero and 
plus five-thousandths tolerance, while W 
at periphery shows an unsymmetrical plus 
and minus tolerance. Now these toler- 
ances were not written in six different 
ways without a purpose. In some cases 
the purposes are perfectly clear, as 
where a maximum only is shown. But 
in the other cases it is not always so clear. 
Let us consider dimensions A and B. 
These are both dimensions for a hole 
through which a shaft is to go. Note that 
ordinarily it is the custom to give the 
hole a zero minus tolerance and a positive 
plus tolerance, indicating that the hole 
must under no circumstances be smaller 
than the shaft intended to go through it. 
But here we use a zero plus tolerance. 
There must have been some reason why 
the group who wrote this standard wrote 
it this way. 

Perhaps we can throw some light on 
the question if we consider the standard 
for “Spindles for 16 Millimeter Motion 
Picture Projectors.”’ Here it is stated that 
the diameter of the round section and the 
length of a side of the square section 
shall be 0.312 + 0.003 inch. Thus the 
maximum shaft diameter and the mini- 
mum hole diameter will have a clear- 
ance of 0.001-inch. But it is still not clear 
why they did not specify the hole size as 
0.316 +°°°*. It must have been be- 
cause they really wished to state that 
0.319 inch was actually a preferred size. 
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American Standard 5. Pet. 
for PH22.11-1953 
16-Millimeter Motion Picture ar 
Projection Reels 
Page | of 4 poges 


hw AT PERIPHERY 


AT CORE 


ENLARGED VIEW OF HOLE IN 
FLANGE ON LEFT IW SECTIONAL 
VIEW SHOWN ABOVE 


ENLARGED VIEW OF HOLE IN 
FLANGE ON RIGHT IN SECTIONAL 
VIEW SHOWN ABOVE 


Approved 
Sponsor: Society of Motion Picture and Television Engineers 


Table 1 See page 3 for notes. 
Dimension Inches Millimeters 
+0.000 +0.00 
A 0.319 —0.003 8.10 —0.08 
+0.000 +0.00 
B 0.319 ~0.003 8.10 —0.08 
R' 0.790 maximum 20.06 maximum 
S? (including flared, 
rolled, or beveled 0.962 maximum 24.43 maximum 
edges, if any) 
T (adjacent to 0.027 minimum 0.69 minimum 
spindle) 0.066 maximum 1.68 maximum 
0.312 +0.016 7.92 +0.41 
an 
W, at periphery” 0.660 16.76 
at core* 0.660 +0.010 16.76 +0.25 
at spindle holes 0.660 +0.015 16.76 +0.38 
Flange and core 
concentricity” +0.031 +0.79 
September 11, 1953, by the American Standards A iation, | ted 


*Universal Decimal Classification 


Fig. 3. First page of PH22.11-1953 (Jour. SMPTE, 61: 339, Sept. 1953). 


They wished to have at least 0.004 inch 
clearance, but did not want much more. 

Now I believe that all this could have 
been stated more clearly in footnotes. 
Footnotes would have the advantage of 
letting the reader know what was really 
intended rather than making it necessary 
to guess. 

The case of dimension V (Fig. 3) is the 
same sort of dimension, namely, a hole 
or slot, and yet in this case it has a zero 
minus tolerance and a plus 0.005 posi- 
tive tolerance. This seems to be perfectly 
regular. The slot is made to take a }-inch 
key but a 0.005 tolerance is allowed in 
the larger dimensions. 

We have shown that in fixing the 
tolerances for the various standards, the 
standardizing groups really do feel that 
some tolerances are more important than 


others. We have shown that they should 
state these relative importances in clear 
words rather than by the manner in 
which the pluses and minuses are used. 
We are still faced with the problem as to 
what criteria we should use in setting the 
tolerance values. In some cases they are 
important and in some cases, unimpor- 
tant. 

Sometimes close tolerances are dif- 
ficult to meet and sometimes not. 
Should the tolerances be set so as to 
meet some minimum of picture quality, 
letting the refinements be a matter of 
competition, or should the tolerances be 
set to give optimum picture quality, 
permitting manufacturers to meet them 
if they can? These are difficult questions. 
The answer lies somewhere between the 
above extremes, but the best compromise 
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will be reached in each case through a 
description of the needs for each toler- 
ance and of the difficulties that will be 
encountered when tolerances are ex- 
ceeded. Perhaps each standard will be- 
come a short treatise on its particular 
subject, but if it is a short one, and a clear 
one, it will contribute to the improve- 
ment of motion-picture production. In 
those cases in which the manufacturing 
tolerances are close to the quality tol- 
erances the newer techniques of the 
quality control people can be used. 
Means and standard deviations can be 
specified. 

I do not believe it is possible to 
sandardize on methods of standardiza- 


tion, as for example, when to use sym- 
metrical tolerances and when not to use 
them. However, I do believe that there is 
a golden rule which says: ‘Write 
standards and tolerances for other people 
to use as you would like other people to 
write them for you.” 


Discussion 


Deane R. White (FE. I. du Pont de Nemours @ 
Co.): There is a point that you did not mention 
with regard to one of your unsymmetrical vs. 
symmetrical tolerances that has come up and 
caused trouble at the international level. You 
had, in millimeters, 35.00 plus 0 minus 05. 
In the other case of the symmetrical tolerances 
you had 34.98 plus or minus 03. In this problem 


Test Films — Standards at Work 


Uniqueness of content sets one motion picture apart from any other. Yet to reach 
its audience at all, that same motion picture must be precisely standardized, a 
rigorous condition not imposed upon any other creative product. One of SMPTE’s 
jobs is to determine ‘‘how standard.’’ How this is done through test films is ex- 


plained in this paper. 


transactions of one of the 
earliest meetings of the Society report on 
what seems in retrospect a very primitive 
problem in standardization — or more 
properly, the lack of it. 

Camera work for a Department of 
Agriculture film had been assigned to 
two crews who were to work simultan- 
eously in different parts of the United 
States, with films to be sent to Wash- 
ington where the picture was to be 
edited. We must assume that each crew 
did its work properly and that footage 
sent in was acceptable because both 
were kept on the job until their individual 
assignments had been accomplished. 
All went well until the editor began 
roughing out the finished picture. The 
record is not clear, but either he or a 
projectionist learned about standards of 
interchangeability the hard way, for it 
was discovered that one of the cameras 
had placed the frameline on the center- 
line of a lateral pair of sprocket holes 
while the other had placed the frameline 
halfway between. The film could not be 
intercut. 

Certain standards of interchangea- 
bility needed at that time did not exist. 
It was such needs as this that helped 
move a group of experimenters and 
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practitioners in the then nearly 30-year- 
old “industry” to organize this Society 
in 1916 and to hold it together during 
its early shaky years. 

Standardization was and is one of the 
Society’s principal official functions. 
It moved ahead solidly if slowly. By 
1922, film dimensions, and image size 
and location had been formally tied 
down. In the mid-twenties, the coming 
of sound introduced a new order of 
precision and imposed some new and 
rigorous standardization and _ inter- 
changeability problems on engineers. 

About the same time the American 
Standards Association entered the pic- 
ture, bringing the benefits of national 
standardization experience plus the na- 
tional and international values that 
attach to ASA accreditation. 

The motion-picture industry was grow- 
ing both at home and abroad. It had 
demonstrated a need and a desire for 
engineering standards, particularly those 
involving interchangeability, to insure 
the ready exchange of motion-picture 
films. 

To meet this need the members of the 
Society of Motion Picture Engineers and 
later the active participants in the work 
of the Motion Picture Research Council 
contributed the practical experience 
and professional knowledge essential 
to technical accuracy and _ editorial 
competence in the drafting of standards 
content. The Society’s Board of Gover- 
nors and the committees on procedure of 


not only do we have this question that Dr. 
Carver has been speaking of — the “‘clear under- 
standing,” but when we come to express the 
tolerances, both in inches and in the metric 
system, we get into additional troubles in ex- 
pressing tolerances. In the international stand- 
ards currently under discussion that is one of 
the greatest problems that we face. When you 
express the tolerances in the two systems, you 
may not be specifying the same thing unless 
you are very careful. You may have to go to 
a tolerance specification with more significant 
figures than is desired by workers in either the 
English or the metric system. 

James A. Moses (Session Vice-Chairman): Vm 
sure all of us who have worked in the various 
committees recognize the importance of the 
precautions and statements that Dr. Carver has 
made and I know of no other person who could 
give us better guide rules to help us determine 
how to make these tolerances. 
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the American Standards Association 
became formal safeguard agencies in- 
suring that all interested individuals 
were given equal opportunity to express 
their views on any standards proposal; 
the Transactions and Journal of the Society 
became the recognized medium for 
making standardization efforts and ac- 
complishments known to a specialized 
worldwide audience. 

Thus the essential elements in the 
process of standardization came into 
existence. A review of the history of 
some of the basic standards in use today 
will show that these elements functioned 
effectively. 

A standard has been defined by 
Ralstone R. Irvine, an authority on the 
legal aspects of standardization, as 
**.. simply a definition of a product or 
procedure in terms of certain features.” 
And he continues: “Standardization, 
accordingly, is simply the process of 
reaching agreement on the form and 
content of such a definition.” 

Within these boundaries there is a 
continuing need for precision and uni- 
formity in all dimensional references and 
tolerances. A need exists also for care 
and precision in the development of the 
supporting language. 

Thus, we have defined a standard and 
have stated that (1) it must be tech- 
nically accurate; (2) it must be as under- 
standable as words will allow; (3) it must 
be the product of joint effort; (4) it must 
represent the views of all interested 
parties; and (5) channels must be avail- 
able for making its presence known. 

Test films, apparently, are standards 
which meet all of these conditions and 
have two additional virtues worth 
noting: they are self-contained test 
devices that, in effect, apply themselves 
and so are little subject to errors of 
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individual interpretation; and they per- 
form their measurement functions at the 
point of end use. 

In a class by themselves, they are 
truly standards that work. They are 
standard gauges. So the standards 
program is a fundamental gauging 
program. 

There are 16mm and 35mm test 
films; picture-test and sound-test films; 
films that carry conventional picture and 
conventional sound and depend for 
reliable application upon the use of a 
good eye and a good ear; sound films for 
completely quantitative testing whose 
capacity to generate a signal means 
nothing to the ear but requires an ap- 
propriate piece of conventional test 
equipment for evaluation. There are 
sound test films, all copies of which are 
original recordings direct from a cali- 
brated signal source and others that are 
printed from a negative. Some films are 
intended for use by equipment designers 
and development engineers while others 
are regular day-to-day test tools used in 
routine maintenance operations in 
studios, schools, repair shops and in 
theaters and television stations. 

Each of the 39 films and test slides 
now available from the Society was 
designed to serve a particular purpose. 

A series of 16mm technical test films 
covered by American Standards was the 
product of special attention given during 
World War II to the Army’s need for 
16mm sound projectors of higher initial 
quality and of more reliable long-term 
performance than had been available 
from commercial sources. These films 
are now the standards of the industry, 
used by the military in acceptance testing 
of new and repaired equipment, used 
routinely in television stations as main- 
tenance tools and used by projector 
manufacturers for quality control and 
‘demonstration. 

In the area of 16mm visual tests is a 
new and remarkable black-and-white 
film described recently in the Journal. 
This film is finding wide use in the 
aligning’ and testing of 16mm optical 
printers as well as in testing for travel 
ghost and for quantitative determination 
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of projector steadiness, effective aperture 
size and dynamic resolution of the over- 
all projection system. 

Magnetic recording has now become 
widely adopted not only for original 
recording in the studio and for 16mm 
and 35mm re-recording, but also for 
some 16mm, 35mm and wide-film re- 
lease. Initially there was no absolute 
signal level standard and it was neces- 
sary for each magnetic system user to 
establish his own. Then when a Navy 
research project produced an original 
recording of known recorded signal 
level, the first in a series, the Society 
acquired one of the absolute standards 
and is now offering to all who are in- 
terested, secondary standards calibrated 
against this one. 

The Society publishes a Test Film 
Catalog which contains titles and standard 
number as well as some quantitative in- 
formation and the complete story on the 
standards with which they comply. 

The work that has gone into the test 
film programs of the Motion Picture 
Research Council and of the Society has 
not even begun to be measured, but it is 
certain that in total it would be an 
impressive figure. 

The two organizations that have con- 
ducted these programs have organized 
their work effectively and have seen it 
through in every instance to a clean-cut 
and useful conclusion. This is a good 
record. But it is a continuing job, one that 
needs close attention. 

It would seem that the Society needs 
not only prompt attention to new test 
film problems as they arise, but also a 
new program aimed at encouraging the 
more effective use of the test films now 
available. These are working standards 
that should be within arm’s reach of 
every projection room work bench, 
every repair shop test stand and every 
16mm and 35mm television projector. 

Every entertainment film, every edu- 
cational film and every television pro- 
gram film was made with a purpose in 
mind but that purpose will not be rea- 
lized unless the projection and sound 
equipment used are up to standard in 
their performance. 


Discussion 


Glenn Dimmick (Session Chairman): What is the 
trend in the use of test films. What has been 
happening in the last few years? 

Mr. Nemec: Up until a year ago, at least, the 
total distribution of test films was pretty consist- 
ent; but, the fact that it was consistent turned 
out to be a danger sign. Volume remained almost 
uniform through the period of the introduction 
of CinemaScope and the installation cf a good 
many CinemaScope equipments in_ theaters. 
The Society distributed CinemaScope test 
films in substantial volume but the quantity 
of other films fell off. I’m sure that this was not 
the direct result of decreasing need for other test 
films but was perhaps a result of the Society’s 
devoting an excessive amount of attention to 
some of the problems that CinemaScope brought, 
combined with a decreasing amount of atten- 
tion to some of the 16mm users and their film 
problems. 

William E. Youngs (U.S. Information Agency): 
What is the Society doing to encourage the use 
of a standard release print? I’ve been a member 
of Local 224 for quite some time and it’s been 
a long time since I’ve seen a standard print. 
We see brand new prints coming out with the 
leaders all mixed up. You can’t even rely on the 
accuracy of the footage numbers. You see ex- 
tended leaders; the 9-foot start mark may be 12 
feet from the beginning of the film. Although that 
is an exception, it is indicative. You actually 
have to measure each one in order to get your 
correct starting point. 

Mr. Nemec: That is one of the problems in- 
herent in standardization. Within SMPTE and 
ASA the machinery exists for preparing stand- 
ards. The people who work on standards are 
competent engineers. They are interested, and 
so make themselves available to do the technical 
work involved; their standards are publicizable 
and they are pretty well publicized; but it’s 
basic that there is not, and should not be, any 
machinery in ASA or in the Society for policing 
the use of those standards, because they're com- 
pletely voluntary. 

Certain trade associations are in a slightly 
different position and, in order to improve 
the lot of their consumer customers and of their 
members, they sometimes adopt a bit of a pro- 
motion campaign with the general public. 
They cannot force the use of standards; but 
they’re in a fairly strong position because they're 
more concerned with the dollar and cents as- 
pects of standardization, where we try to stay 
just one arm’s length away from that aspect of it. 

Other than publication there isn’t much the 
Society can do. The Research Council is doing 
a great deal now in the way of missionary work 
with theaters. They have two engineers, I 
believe, who are calling on theaters, talking to 
projectionists, asking them what their problems 
are; they’re coming back with perhaps the same 
kind of answers, or the same kind of questions, 
the same kinds of problems that you just ex- 
pressed. Perhaps they will eventually solve your 
problems. 
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The 82nd Congress enacted Public Law 436, known as the ‘‘Defense Cataloging 


Department of Defense 
Photographic Standardization Plans 


and Standardization Act,’’ which enjoins the Armed Forces to standardize to 
the maximum extent practicable. Public Law 1028 of the 84th Congress re- 
affirmed the intent of the previous Act. This paper discusses the steps being taken 
by the Department of Defense to carry out the provisions of the Act. Examples in 


the projection-equipment field are presented. 


‘te DepaARTMENT of Defense Photo- 
graphic Standardization Plans discussed 
in this paper include: 

1. The assignment of standardization 
responsibility to individual military de- 
partments by Federal Supply Classes. 

2. The establishment, 
review and revision within the Depart- 
ment of Defense of military specifications, 
standards and lists of qualified products, 
and the resolution of differences between 
the military departments, bureaus and 
services with respect to them. 


publication, 


3. The maintenance of liaison with 
industry advisory groups to coordinate 
the development of military standards 
and specifications with the best practices 
of industry. 

4. The standardization of items used 
throughout the Department of Defense 
by developing and using single specifi- 
cations, eliminating overlapping and 
duplicate specifications and reducing the 
number of sizes and kinds of items that 
are generally similar. 

5. The standardization of methods of 
packing, packaging and preserving stand- 
ardized items. 

6. Making efficient use of the services 
and facilities for inspecting, testing and 
accepting those items. 


Authority 


These plans are authorized by the 
Defense Cataloging and Standardization 
Act (Public Law 436, 82nd Congress). 
This Law, which was reaffirmed and 
expanded by Public Law 1028 of the 
84th Congress, provides for the estab- 
lishment of a supply standardization 
program under the Defense Supply 
Management Agency. The Act enjoins 
use of single specifications, elimination 
of overlapping and duplicating item 
specifications and reduction of sizes, 
kinds and types of generally similar 
items. It also provides for a_ single 
Department of Defense catalog system. 


Presented on April 29, 1957, at the Society’s 
Convention at Washington, D.C., by Philip M. 
Cowett, Dept. of the Navy, Bureau of Ships, 
Code 565E, Washington 25, D.C. 
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The Department of Defense Reorgani- 
zation Plan No. 6 of 1953 reassigned the 
responsibilities of the Defense Supply 
Management Agency to the Secretary 
of Defense and a Department of Defense 
Directive (5126.1, August 13, 1953) 
delegated the responsibilities to the 
Assistant Secretary of Defense (Supply 
and Logistics). 

Department of Defense Directive 
4120.3, October 15, 1954, restated and 
clarified the objectives of the program 
and the methods of achieving the objec- 
tives. It requires the development of 
detailed plans for the accomplishment 
and maintenance of standardization by 
assigned departments in cooperation with 
other interested departments. The stand- 
ardization assignment by FSC (Federal 
Supply Classification) classes includes 
responsibility for standardization of 
items, methods, codes, nomenclature, 
marking, packaging and preservation of 
items within the class. 


Standardization Policies 


The basic standardization policies of 
the Department of Defense are as follows: 

1. There shall be but one Department 
of Defense standardization program. 

2. It shall be an accelerated program. 

3. The office of the Secretary of 
Defense shall manage and control the 
program by planning, directing and 
reviewing its operation which, in turn, 
shall be decentralized to the military 
departments with authority to further 
reassign portions of the operation as 
necessary. 

4. Interdepartmental coordination on 
all standardization matters having an 
impact on more than one department 
shall be required. 

5. Assignments and sub-assignments 
to the military departments shall be 
made on the basis of departmental 
capacity and supply interest. 

6. The coordinated specifications and 
standards derived from standardization 
effort shall be mandatory for use through- 
out the military supply systems and in the 
design of new products where practicable. 
Any deviations or waivers from specifi- 
cations or standards shall be approved by 
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competent authority and justified in 
writing. 

7. The standardization efforts shall 
not be limited to domestic standardi- 
zation only. 

8. Industrial coordination shall be 
required in the development of stand- 
ards. 

9. Industrial standards shall be adopted 
where practicable for military use. 


Basic Objective 


The basic objective of the Defense 
Standardization Program is to improve, 
simplify and make economical the per- 
formance of logistics functions. This 
objective also includes promotion, 
through design practices, of the utmost 
practicable uniformity and interchange- 
ability of items required to fulfill de- 
partmental missions by limiting the 
selection of material, parts and pro- 
cedures. All action designed to reduce 
varieties and kinds — whether of physi- 
cal objects or of engineering and tech-. 
nical processes — are of concern to the 
Standardization Program. Standardi- 
zation is not an end in itself but is a means 
to improve supply management, and 
should never operate to the detriment of 
research and development or the reali- 
zation of operational requirements. 


Engineering Standardization 


Engineering standardization is an 
integral part of the total standardization 
program. It has brought about the fol- 
lowing concepts: 

1. Dimensional and functional inter- 
changeability. 

2. Uniformity of communications, 
that is, common recognition and ex- 
change through standardized drafting 
room practices, symbols abbreviation, 
codes, etc. 

3. The development of basic character- 
istics of equipments, items and materials. 

4. The standardization of engineering 
and production processes, procedures 
and practices, etc. 

Application 

In applying the standardization pro- 
gram, each photographic item presently 
in stock or about to be procured must be 
examined by Joint Committees ap- 
pointed according to the provisions of 
Department of Defense Directives. The 
committees must consider four main 
questions in examining the items: Is there 
overlapping in types and functions? Can 
the number of types be reduced? Are all 
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the features built in as part of the equip- 
ment in question required? Can the 
services actually get together on one 
common item? 

A job of this nature requires a great 
deal of research and frequent meetings 
of the committees. 


Detailed Plan 


The initial step taken by the service 
assigned to the task of coordinating the 
standardization of a given group of 
items in the appropriate FSC class is to 
develop a detailed plan for the approval 
of the Department of Defense. The plan 
must outline each step to be taken 
toward the standardization of the spec- 
ified items and must include a list of 
industrial firms with which coordination 
is appropriate. If it is considered de- 
sirable, joint public advisory committees 
may be established to assist in standard- 
ization. 

Members of the working groups who 
determine the extent to which standard- 
ization of individual items is feasible are 
expected to have a knowledge of engi- 
neering and also specialized knowledge 
of the items under consideration. 


Item Studies 


The photographic items under the 
jurisdiction of the assigned working 
groups are examined to determine which 
equipment features are acceptable and 
can effectively be utilized by the military 
departments. Features which are ques- 
tionable or are considered too costly for 
the services they perform are dispensed 
with. 

In the standardization of an item, such 
as a 16mm sound motion-picture pro- 
jector, it is necessary that many piece 
parts be given close scrutiny. While the 
equipment as presently used by the 
military departments may be somewhat 
similar, there may be individual pref- 
erences in switches, power plugs, trans- 
former treatments, types of finishes, 
name-plate materials, etc. The “stand- 
ard” equipment must be equally 
acceptable to all services and yet not 
contain unnecessary design variations. 


Specifications 


Based on committee discussions and 
investigations, specifications describing 
the items under consideration must be 
rewritten to describe correctly the 
performance and selective design re- 
quirements of the new standards. Prior 
to approval of the Detailed Plan these 
specifications are generally rewritten as 
the result of project assignments by the 
Office of the Assistant Secretary of 
Defense for Supply and Logistics. In the 
same manner, associated sheet standards 
are also prepared which select the 
equipment types which may _hence- 
forth be purchased for use by the military 
departments. 


536 September 1957 Journal of the SMPTE 


Specification and standard preparation 
time schedules, which are set, are depend- 
ent upon the urgency of equipment 
requirements and upon the availability 
of qualified personnel at the department 
designated preparing custodian. During 
preparation, the custodian must keep in 
close contact with other military coordi- 
nating custodians as well as-~ with 
appropriate Government testing labora- 
tories and with manufacturers, who 
produce equipment of the type covered 
by the specifications. These contacts may 
be in the nature of letters, telephone 
conversations or conferences. 

The draft specification as initially 
prepared is intended to cover all the 
requirements of interested military ac- 
tivities. The comments of interested 
civilian agencies of the Government are 
also considered. The draft specification 
is circulated to military contact points, 
other interested Government agencies, 
and to industry for their comments. 


Military Comments 

Comments received from the contact 
points reflect the coordinated views of 
each military or civilian department. 
These are in the nature of “‘essential’’ 
or of ‘‘suggested” comments. All essential 
requirements must be made a part of a 
revised specification if at all possible. The 
suggested comments are those which 
may further improve the specification. 
The inclusion of these comments is left 
to the discretion of the preparing custo- 
dian. 


Industry Comments 


Comments received from industry may 
be more difficult to cope with since each 
manufacturer must, of necessity, bear in 
mind that he is in business to make a 
profit. 

In some instances comments may tend 
to reflect the product which the manu- 
facturer is producing. However, in 
general, comments received from in- 
dustry are excellent. We know that most 
manufacturers have an honest desire to 
assist the military whenever possible, 

There is also a willingness on the part 
of manufacturers to arbitrate their 
comments in order to assure the services 
of a specification which is satisfactory to 
all interested parties. When there are 
many industry comments, which cannot 
be easily reconciled, the specification 
custodian may either try to arrive at a 
satisfactory solution himself or he may 
arrange a roundtable conference with the 
manufacturers to discuss the various 
comments in an effort to reach a solution 
which will be satisfactory to all. Those 
comments which have the support of the 
majority of manufacturers are adopted 
if at all possible. Those comments which 
are acceptable only to a small minority 
of manufacturers and contrary to the ma- 
jority opinion are not adopted unless the 
services have a very good reason for 


Fig. 1 The JAN Projector. 


accepting them. In these instances, the 
services present their viewpoint in an 
effort to obtain industry agreement. 
After such discussions, the specification 
is ready to be rewritten unless, of course, 
some of the methods of test have been 
under attack. In this case, it may be 
necessary to work out completely new 
methods for conducting certain tests. 
This could require the services of a 
testing laboratory, which is thoroughly 
familiar with the various methods of 
test, and which has the facilities to 
conduct the tests. 


Example 


The JAN 16mm projector is an ex- 
ample of some of the standardization 
accomplishments of the Department of 
Defense. This projector resulted from a 
specification initially prepared by a com- 
mittee composed largely of members of 
this Society. This _ specification, 
JAN-P-49, was prepared as a production 
specification. It was rewritten as a 
developmental specification since it was 
not then possible to meet many of the 
production-type requirements. This re- 
sulted in developmental contracts by 
both the Signal Corps and the Bureau of 
Ships and very close cooperation be- 
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Fig. 2. Single-case unit of the JAN Projector. 


tween the two services regarding mili- 
tary characteristics, performance and 
general design requirements. In 1946 it 
was not mandatory that the services 
join hands to produce a_ standard 
projector; however, it was realized that 
by working together a much better 
product conforming with the require- 
ments of both services could be obtained. 
This cooperation resulted in the JAN 
Projector (Fig. 1.). Both services were 
responsible for many of the features, 
which are a part of this design. Changes 
in the design of this projector were 
brought about through suggestions from 
various field activities, by changes and 
improvements in the art, and by changes 
in military requirements. This three- 
case projector (loudspeaker not shown) 
was used in shipboard motion-picture 
booths and by various continental U.S. 
and overseas shore stations. It conforms 
with SMPTE recommended performance 
characteristics. 

Based upon the requirements of 
training personnel for a stripped-down 
version of the three-case projector, the 
single-case unit shown in Fig. 2 was 
evolved. Here again close cooperation 
among the services resulted in nearly 
identical projectors for each department. 
Comments received from both ships and 
shore stations indicate that this single 
case unit is an important addition to the 
three-case predecessor. This unit is not 
equipped for dual operation as it has no 
changeover facilities. It can, however, be 
easily modified in the field to include the 
changeover facilities of the three-case 
unit. It further can easily be modified in 
the field to reproduce sound from mag- 
netic track on film. The ‘‘record”’ 
feature can also be incorporated if 


Fig. 3. Single-case unit of JAN Projector, with record facility. 


desired. This equipment is shown in 
Fig. 3. 

In carrying out this program, the 
Department of Defense must rely, to a 
large extent, on equipment manufac- 
turers and technical societies. In the 
standardization of photographic goods 
the Department relies heavily on the 
accomplishments and decisions of the 
technical committees of the SMPTE. 


Detailed Standardization 


It is difficult to comprehend the tre- 
mendous scope of the Defense Standard- 
ization program. Each nut, bolt, washer, 
switch, lamp and sprocket, and _ all 
characteristics, finishes, tests, etc., in 
each piece of equipment used by the 
Department of Defense must be closely 
examined and decisions made as to the 
modifications or eliminations necessary 
to achieve complete interchangeability. 

For example, at a recent meeting in 
New York, all 16mm splicers listed in the 
supply catalogues of each department 
were compared. Also, preliminary stand- 
ardization of hand rewinds was accom- 
plished. One geared-end and one brake- 
end rewind were selected. Hand rewind 
sets as such were eliminated. In the 
future, supply depots will order only the 
approved items. Instead of receiving a 
huge package containing a geared-end 
and a brake-end mounted on a board, 
the depot can mount the rewinds on a 
board, workbench, film inspection ma- 
chine or any other place desired. This 
may seem a small item but it will result 
in long-range savings to taxpayers and 
certainly will not be injurious to manu- 
facturers. 

The Defense Department policy of 
using commercial equipment when it is 


possible to do so is well known. If com- 
mercial equipment is unsuitable or un- 
available, the services may design the 
equipment through a military speci- 
fication which permits all manufacturers 
of similar equipment to offer competitive 
bids. 


Discussion 


Boyce Nemec (Management Consultant, New York): 
Was this new standardization program adopted 
as a big head-on, across the board, re-standard- 
ization program for all photography? Or was it 
set up with an order of priority? 

Mr. Cowett: 1 should like to call on Mr. 
Hutchinson of the Office of the Assistant Secre- 
tary of Defense to answer that, if I may. 

W. S. Hutchinson: We are going to review, in 
some detail, all the commodities which we pur- 
chase and stock in the military departments. As 
Mr. Cowett mentioned, we have assigned a de- 
partment the responsibility for certain Federal 
Supply Classes. In the photographic field, the 
Bureau of Ships has projection equipment; the 
Air Force has certain other types; Signal Corps, 
others; etc. Progressively, under the detailed 
plan which they develop in a cooperative manner, 
they will assign schedules for reviews by priority, 
as you suggest, on the major items of these equip- 
ments, the equipments which they stock, which 
they buy repetitively. They will assess, for each 
type of equipment, let’s say it’s a projector, or 
printer or dryer or cameras, etc., the types that 
we need, according to the requirements of the 
three services; and, within the types that are 
selected, the best features which we feel that are 
necessary for their performance. We will take, by 
priority, those items which have the greatest 
population, the greatest turnover, the greatest 
maintenance problems, first, and, progressively, 
go down through our entire system until we have 
reviewed everything that shows potential; we 
will not waste time on items that have no po- 
tential. 

Ellis W. D’Arcy (D'Arcy Magnetic Products, 
Inc.): This then is a formal statement of Defense 
Dept. policy? 

Mr. Hutchinson: Vd say, to the best of my 
knowledge, you may take it as a positive state- 
ment of D.O.D. policy. 
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Modern Theater 
Sound-Service Procedures 


With the development of better theater sound-and projection equipment, the 
professional theater sound-service engineer must keep pace with the technical and 
engineering developments by constantly improving and, when necessary, revising 


service procedures. 


The requirements of such procedures, methods and the 


equipment used and their overall results are described 


c>.. or the most important items in 
the motion-picture theater business is 
providing the patrons with realistic 
sound. At first glance it would appear 
that this can be attained rather easily; 
but the problem of maintaining good, 
pleasing sound in all theaters, on a na- 
tional scale, becomes quite complex. 
Since each theater has its own peculiar 
acoustical characteristics and sound- 
system features, it is not a simple matter 
to reproduce sound recorded by various 
studios under diverse standards and con- 
ditions. It is necessary, therefore, to co- 
ordinate all the procedures and processes 
from the initial sound recording on lo- 
cation, or in the studio, to the final re- 
production in the theater to insure the 
utmost in quality. 

While the general public is aware of 
and appreciates good sound reproduc- 
tion, especially since many people have 
become more conscious of high-fidelity 
sound reproduction, very few people 
outside of the motion-picture industry 
know that to obtain good sound, and to 
keep it that way, requires the services of a 
competent service organization. 

RCA has maintained for over twenty- 
five years, and still maintains, a service 
organization of over 200 sound-service 
engineers in the United States for regu- 
lar and emergency theater sound service. 
These engineers are on call around the 
clock every day of the year to handle 
emergency situations regardless of the 
cause and without limit to the scope of 
the service. Improved service methods 
and additional service features are 
constantly being studied and adopted 
wherever the results of such studies 
prove that sound reproduction in theaters 
will be enhanced. 


Training of Theater Sound-Service 
Engineers 


Each theater sound-service engineer is 
given a comprehensive technical exam- 
ination to determine his qualifications 
Presented on May 2, 1957, at the Society’s Con- 
vention at Washington, D.C., by Edward 
Stanko, RCA Service Co., Inc., Engineering 
Section, Technical Products Service Div., Cam- 
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when he is employed. Many of the field 
engineers are college graduates; others 
have qualified themselves by working on 
projection and sound-reproducing equip- 
ment while acquiring a technical back- 
ground through associated academic 
pursuits. As a trainee, a new engineer is 
given formal instruction at either the 
Home Office or Area Office level and 
on-the-job training in the field by a 
supervisor. 

Since the advent of sound motion 
pictures, some thirty years ago, the 
motion-picture industry has gone through 
considerable technological change. All of 
these procedures and the associated in- 
formation involved had to be collected 
and collated for distribution to field- 
service personnel. 

Training and technical information 
are furnished on all types of sound- 
equipment systems so that the engineer 
can service practically any make of 
sound equipment. Refresher courses 
are frequently given to bring the field 
engineers up to date on new methods or 
procedures, and outdated methods of 
servicing are superseded by more modern 
servicing methods. 

At the present time service is being 
given on the following types of theater 
sound-reproducing equipment: 


Simplex 
Synchrofilm 
Todd-AO 
Western Electric 
Westrex 


Ampex 
Ballantyne 
Century 
DeVry 
Motiograph 
RCA 


Closed-Circuit Large-Screen Television 


Coincidental with the servicing of 
theater sound-reproducing equipment, 
these engineers have been trained to in- 
stall, service and maintain large-screen 
TV projection equipment. At the pres- 
ent time the following types of large- 
screen projection television equipment 
are being serviced: Fleetwood, General 
Precision Laboratory, RCA and Trad. 
In the pursuit of such activities, respon- 
sibilities have been contracted for the 
technical projector operations throughout 
the United States with Sheraton Hotel 
Chain, TelePrompter, and Theatre Net- 


work Television. 


By EDWARD STANKO 


The above producers have developed 
and telecast programs for more than a 
score of national organizations and cor- 
porations. 

On a national basis during 1956, pro- 
jection operations were supervised for 
43 closed-circuit telecasts, covering 565 
locations. The highest number of loca- 
tions for one telecast was 79, while the 
average number of locations per telecast 
was slightly over 13. The successful co- 
ordination between the pickup facilities, 
transmission media and projection equip- 
ment is evidenced by the fact that during 
all of the telecasts in 1956 no complete 
show was lost and sporadic interruptions 
were of only a minor nature. 


Car Fleet 


It has been estimated that RCA 
theater sound-service engineers travel 
more than 3,500,000 miles per year on 
scheduled service calls and on emergency 
calls. To make certain that regular calls 
are made on schedule and emergency 
calls answered immediately, a fleet of 
over 200 Company-owned automobiles 
is maintained. In the theater business, 
where minutes count, this fleet of auto- 
mobiles is kept in first-class condition 
for service without delay. 


Technical Data 


All RCA District and Field Offices, 
and field engineers, are supplied with the 
latest technical and engineering infor- 
mation on the installation, service and 
maintenance of theater sound equipment. 
This data includes general recommenda- 
tions made by the Motion Picture Acad- 
emy Research Council as well as opti- 
mum reverberation frequency character- 
istics for sound motion-picture theaters, 
minimum theater power requirements 
and frequency-response requirements. 
Additional technical information is also 
on file at each District Office and Home 
Office to support the field engineers 
with such special information as may be 
required. 


Test Films and Test Equipment 


Each field engineer is furnished with 
calibrated test films for making frequency 
response checks and gain and power-out- 
put measurements on both optical and 
magnetic-track reproducing systems. Also 
supplied are test films for making film 
placement, optical alignment and mag- 
netic reproducer tests. 

Each engineer carries the following 
test films: 
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Fig. 1. Relative re 
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rements of A, the transistor 


amplifier alone; and B, the Weston 695 meter alone. 


*Optical ABZT 35mm buzz track; 
*Optical A7KC 7000 cps; 
*Optical ABLN 1000 cps balancing; 
Optical RCA Special 300-cycle bal- 
ancing ; 
RCA Special 1000 cps and —78 db 
gain check; 
RCA Special short-run test film con- 
sisting of the following frequencies: 
1000 125 3000 7000 
70 400 5000 1000 
*ASTR 35mm optical film (contains 
speech, music, etc.) ; and 
RCA Special 45445-5 special 
quency-response film. 


fre- 


and for Magnetic Sound: 
*SL-1 35mm 1000 cps, 4-track; 
AZ-1 35mm 8000 cps, 4-track ; 
*CH-1 12,000/1000 cps, 4-channel; 
*MF-1 


channel; 


multifrequency test reel, 4- 


Additional special-purpose test films 
are also available when required. 


Except for those identified as RCA 
films, all (*) in the above are Motion 
Picture Research Council or SMPTE 
Test Films described briefly in the Test 
Film Catalogs and more completely in 
instruction booklets which accompany 
the films. 

Degaussing equipment is carried as 
part of the field engineer’s equipment to 
demagnetize any machine parts that 
might possibly affect the magnetic 
sound-track. Modern decibel and voltage 
meters as well as tube testing equipment 
are carried in the field engineer’s kit. 
An emergency or standby amplifier is 
also provided each field engineer so that 
sound can be maintained even when the 
main amplifier system fails. 


Transitorized Weston Model 695 Output 
Meter. The modified Weston Model 695 
Output Meter consists of a sensitive 
meter movement and rectifier preceded 
by a ““T’’ pad attenuator network which 
is divided into attenuation steps of 4 
db. The meter switch positions range 
from —4 db to +46 db. The standard 
meter scale, which is calibrated for a 


Stanko: 


reference level of 6 mw in a 500-ohm 
load, is retained. This is very suitable for 
our standard theater service routines. 
For TV service work, conversions to 
0 dbm level and 60-ohm load are avail- 
able on a separate chart. The meter has 
constant 20,000-ohm input impedance. 

Since a change of 8 db corresponds to a 
voltage ratio of 2.5, and a 12-db change 
corresponds to a voltage ratio of 4, the 
conventional multiple voltage ranges, 
with which the meter was originally 
equipped, remain unchanged. A series 
blocking capacitor is also provided for 
measurements where d-c voltages are 
present. Since the output of the ““T” pad 
attenuator network was approximately 
10,000 ohms (the impedance of rectifier 
and meter movement), the transistor 
amplifier input-output impedances ap- 
proximate this value. 

Several test amplifiers were constructed 
using various junction-type transistors. 
It was found that better than 35-db gain 
could be obtained from a_ two-stage 
amplifier, providing proper terminal im- 
pedances are observed. RCA 2N79 
(junction p-n-p) transistors were finally 
selected because of their high quality, 
uniformity and hermetic seal. 


Two-Stage Amplifier. The first stage of 
the two-stage amplifier finally adopted is 
a grounded collector type of circuit 
which is somewhat analogous to a con- 
ventional cathode follower. This stage 
has a high-input and low-output impe- 
dance characteristic. The second stage, a 
grounded emitter circuit which is some- 
what analogous to a grounded-cathode 
vacuum tube stage, has a low-input and 
high-output impedance. The phase of 
the signal is not reversed in the first 
stage, but is reversed 180° in the second 
stage. This 180° phase relationship be- 
tween the input and output circuits min- 
imizes the possibility of signal regenera- 
tion. Phase reversal also eliminated the 
need for shielded wires and critical lead 
dress. Switching problems were simpli- 
fied since practically any small switch 
could be used to introduce the amplifier 
into the meter circuit without involving 
capacity problems. 


3 4567691 


100 


2 3 4567891 2 3 456769) 2 
1000 10000 20000 
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Modern Theater Sound-Service Procedures 


Fig. 2. Response of combined amplifier and meter. 


Convenient Switching Provided. A switch- 
ing arrangement, involving a standard 
miniature double-pole, double-throw tog- 
gle switch, was devised to accomplish all 
the necessary switching. In the normal 
position the attenuator output is directly 
across the meter terminals and both the 
input and output of the amplifier are 
shorted. The battery is also disconnected 
from the amplifier circuit. When the 
switch is in the use, or transistor, position, 
the attenuator output is connected di- 
rectly to the amplifier input, and the 
amplifier output is connected to the 
meter terminals. The battery is also con- 
nected in this position, providing power 
for the amplifier. In either position, the 
test probes remain in the same jacks on 
the meter panel. 


Long-Life Battery. An RCA transistor 
battery, Type VS088, was selected and 
‘pruned’ to 12.6 v. This battery is de- 
signed for applications using continuous 
drains up to 10 ma. Since the total cur- 
rent drain for the amplifier is 0.6 ma, 
which represents a power consumption 
of less than 8 mw, long battery life is as- 
sured. Miniature tantalum capacitors 
are used as coupling capacitors since 
they provide large values of capacity in 
small physical sizes. 


Response Measurements. One of the major 
uses for power-level meters of this type is 
for frequency-response measurements of 
audio-amplifying systems. It was, there- 
fore, essential that the response charac- 
teristics of the amplifier be comparable 
to those of the original meter. Figure 1 
represents the relative response of A, 
the amplifier alone, and B, the meter 
alone. Figure 2 represents the response of 
the combination. Although at extreme 
low frequencies the amplifier response 
falls off, the combination curve may be 
used to correct any overall measurements 
made by the instrument. Figure 3 shows 
schematically the modified transistor 
output meter. 


Uses for the Meter. A modified output 
meter of this type has been used suc- 
cessfully for frequency-response meas- 
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TRANSISTOR BASING INFORMATION response, system gain, and power out- 


put. 


Fig. 3. Schematic of the modified transistor output meter. 


Frequency-Response Checks. Periodically, 
frequency response, power output and 
system gain checks are made to deter- 
mine whether the entire sound system is 
operating within its prescribed limits. 
The system characteristics are prede- 
termined by the Academy of Motion 
Picture Arts and Sciences and the equip- 
ments are adjusted during production to 
meet these specifications ; however, minor 


Table I. Test Film #45445-3 (35mm) 
(Special Test Track), Fourth Edition. 


Electrical level — 48.3 db 
Reference level 0.006 w at 0 db 


Correction 
Freq., c Length, ft factors, db 


Special Frequency- Response Section 


1000 20 0.0 

50 15 +0.1 

125 15 —0.3 

300 15 +0.1 

3000 15 —0.2 

5000 15 —0.3 

7000 15 —0.1 

FRONT 8000 15 ~0.3 


Overload Test Section 


20 


Fig. 4. The completed meter, after modification. 


. urements in theater and TV film pro- Planned Theater Sound Service . Hr 
jector sound systems. It has also been Experience in providing theater sound 50 10 41.9 
useful in the exploration of stray 60-cycle service to thousands of theaters has shown 1000 20 0.0 
fields in connection with various types of that delivering efficient sound at the 1000 10 +2.2 
apparatus maintained by the RCA Serv- lowest cost to the exhibitor requires a 4 a ; 
ice Company. This type of measurement careful planning of all service organiza- 1000 10 +2.0 
is accomplished by attaching a small tion activities. Most important of all is 1000 10 2.1 
probe coil to the input terminals of the the conservation of time. Today, time is 5000 20 “9 
meter. Fields which induce voltages in the most expensive item in any budget Po o 42 - 
the. order of a few millivolts can be whether you are waiting for a haircut or 5000 10 +2.0 
easily detected. Although the modifi- a train. or rendering a theater service 5000 10 +1.9 
cation described was designed primarily call. The rendering of a planned service 5000 10 +1.9 
for the Weston Model 695 Output Meter, call is the consummation of many phases Low-Level Gain Test Section 
it is equally useful for extending the of a service organization’s activity which Electrical 
range of any similar a-c instrument. includes administration, operation, sales 1000 30 = 


Figure 4 shows the completed meter. and engineering. 
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Fig. 5. Form used to record output-meter data from optical recording. 
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Fig. 6. Form used for making freq y-r and other system checks on four-track stereophonic magnetic soundheaa systems. 
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changes that may be required because of 


individual theater or auditorium acous- 
tical characteristics are made by the 
engineer who installs the equipment. 
The form shown in Fig. 5 is used to re- 
cord output-meter data from optical 
recording. The RCA Special #45445 
frequency test film is used for this pur- 
pose. Tables I and II show the correc- 
tion factors, electrical level and other 


data. 


System Gain Checks. System gain checks 
are also made periodically and usually at 
the Same time the overall frequency-re- 
sponse check is made. All these data are 
entered under “system gain data,” 
from which the system gain is calculated 
and compared with the manufacturer’s 
specifications. When abnormal devia- 
tions are observed, corrective action is 
taken to restore the system to a normal 
condition. 

A short-type system gain check can 
also be made by running a —78-db low- 
level recording with the fader and gain 
controls wide open. This provides an 
instantaneous and direct gain reference 
for the entire sound-reproducing system 
and can be made by using only a small 
loop of 1000-cycle film. This test can be 
made quickly at each service call and us- 
ually provides the engineer with consid- 
erable information about the relative 
condition of the system components. 


Power Output. While power output can 
be measured by several different methods 
the RCA Special #45445 test film is pro- 
vided with three frequencies, 50-, 1000- 
and 5000-cycle sections, increasing in 


level by 2-db increments. The system 
gain is usually set about 6 db below 
overload point while the overload sec- 
tion of the film is run through the equip- 
ment. Meter observations are made at 
the output terminals of the system and 
whenever the level indications vary less 
than 2 db, overloading is taking place 
and the overload point of the system 
can be determined for each of the three 
frequencies. 


Four-Track Stereophonic Magnetic-System 
Data. For making frequency-response 
and other system checks on Four-Track 
Stereophonic Magnetic Soundhead Sys- 
tems, a special form shown in Fig. 6 is 
used. This form provides spaces for fre- 
quency-response data for each of the four 
channels on both projectors. This infor- 
mation is used in conjunction with the 
information obtained on the form shown 
in Fig. 5, to obtain overall system per- 
formance. 

Conclusion 

In this paper, only a few highlights 
have been presented on modern theater 
service procedures. There are many 
other phases that could not be covered 
due to their complexity and time limita- 
tions. While many articles and papers 
have been presented covering the prc- 
duction of sound motion pictures, it is 
hoped that sufficient interest hzs been 
aroused by the presentation cf this paper, 
so that some cognizance is given to the 
personnel who are actively engaged at the 
other end of the motion-picture business, 
that which involves motion-picture pro- 
jection and sound-reproduction facilities. 


Table Il. Test Film #45445-3 (35mm) 
(Standard Frequency-Response Track), 
Fourth Edition. 


Electrical level — 
Reference level — 0.006 w at 0 db 


Correction 
factors, db 


Freq., c Length, ft 
Leader 7.5 
1000 30 

30 11 
40 11 
50 11 
60 11 
70 11 
80 11 
90 11 
100 11 
125 11 
150 11 
200 11 
300 11 
400 11 
500 11 
600 11 
700 11 
800 11 
900 11 
1000 11. 
1500 11 
2000 11 
2250 11 
2500 11 
2750 11 
3000 11 
4000 11 
5000 11 
6000 11 
7000 11 
8000 11 
9000 11 
10000 11 
1000 11 


Leader 5 


Note: This film can be considered 


to have a flat 
response characteristic, except when used for 
transmission runs. 
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Studio Conversion for 


A description is given of the modifications and new equipment necessary to convert 


Foreign-Language Dubbing 


a normal studio recording system to the more specialized requirements of the 
foreign-language dubbing methods. Construction details are supplied. Addition- 
ally, a new dubbing studic, now completed, is described. 


| ITS inception in the Fall of 1950, 
the Sound Department’s aim has been to 
install equipment that would be flexible 
and whose various transports could 
handle any and all film media now in 
general use. This flexibility was espe- 
cially desirable because we are primarily 
a service organization and thus receive 
recorded material in many forms and 
sizes, 

Equipment was installed to handle 
35mm magnetic and optical film, 16mm 
magnetic and optical, 173mm magnetic 
and }-in. tape with sync signal. The ap- 
paratus was installed in a straightfor- 
ward manner and a selsyn interlock sys- 
tem was provided for all drive elements. 

At the time of the original installation 
no thought had been given to the use of 
the studio for foreign-language proce- 
dures. As the organization grew, it be- 
came increasingly apparent that its loca- 
tion in the Nation’s Capital made foreign 
langauge dubbing a logical service. The 
multilingual personnel of the Embassies, 
the Pan-American Union and Govern- 
ment agencies, many with recent ex- 
perience in the motion-picture field, 
would facilitate the acquisition of first- 
rate translators and narrators on a part- 
time basis. 

It is the purpose of this paper to out- 
line the circuitry and modifications re- 
sorted to for expeditious adaptation of 
existing facilities. 

Figure 1, a plan of the existing studio 
and machine area, shows the conven- 
tional re-recording studio with the narra- 
tion room directly to the rear. Back of 
this is the machine room, and directly 
over the machine room, a_ projection 
booth with both 35mm and 16mm arc 
projectors. 

The auditorium had already been pro- 
vided with suitable microphone-plug 
positions throughout the area and it was 
felt that the foreign-language work would 
be performed in two studios: a narration 
room for intimate scenes; and the audi- 
torium for those scenes that required 
considerable freedom of motion and 
where a number of actors would be used 
in the scene. 


Presented on April 30, 1957, at the Society’s 
Convention at Washington, D. C., by Arthur 
Rescher (who read the paper) and Jack Clink, 
Capital Film Laboratories, Inc., 1905 Fairview 
Ave., N.E., Washington 2, D.C. 

(This paper was received on April 24, 1957.) 
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Equipment Selection 


Because both the magnetic and the 
picture loops might need to be run many 
times, it was decided to use the 35mm 
magnetic channel for this work and, ad- 


PROJECTION BOOTH DIRECTLY 
OVER MACHINE ROOM 


By ARTHUR RESCHER 
and JACK CLINK 


ditionally, to use the 35mm _ projector, 
not only because of the added strength 
of the 35mm stock, but also because we 
felt it would be easier for the actors to 
follow lip movements in the medium and 
long shots due to the increased definition 
of the 35mm picture. 

Professional recording equipment does 
not normally contain an erzse head. It 
was therefore necessary to provide for 
this in order that the magnetic loop 
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Rooy 


MACHINE 
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Fig. 1. Plan of the Sound Department. 


Fig. 2. Modified 35mm record-reproduce equipment with erase panel and loop chute. 
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Fig. 3. Schematic of erase circuitry. 
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Fig. 5. Projector loop box. 
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Fig. 6. Selsyn-Rangertone Interlock circuit. 


might be automatically erased each time 
it passed through the machine, prior to 
recording the new take. A suitable unit 
(Fig. 2) was supplied by Radio Corp. of 
America. This assembly is mounted im- 
mediately below the record-reproduce 
panel and just above the loop chute. 
This loop chute is a very simple 
device constructed locally. It consists of 
a hinged box, 35mm plus approximately 


} in. wide with other dimensions simply 


designed to fit the front of the rack from 
the erase head to the base plate. A small 
guide is installed to prevent chafing of 
the stock. 

With reference to the erase require- 
ment, both RCA and our engineering 
personnel felt that an independent oscil- 
lator for the erase heads might lead to 
difficulties in that the erase frequency 
could beat with the bias-oscillator fre- 
quency. Therefore, provision was made 
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Fig. 7. New Studio for foreign-language and narration work at Capital Film Laboratories, Washington, D.C. 


to replace the existing bias-oscillator coil 
with a new one equipped with a tertiary 
winding. As the secondary winding is 
conventionally fed to the recording net- 
work, the tertiary winding is fed to an 
erase amnplifier. The device selected is a 
McIntosh 30-w power amplifier, nor- 
mally used in high-grade home audio 
systems. The bias frequency of 68 to 72 
ke is therefore fed to this erase amplifier 
which in turn provides sufficient power to 
drive the erase heads at the frequency 
identical with that of the bias oscillator. 
Figure 3 is a schematic of this part of the 
circuit. 

Switching Requirements 

A high-quality theater-type speaker 
system had already been provided in the 
auditorium. It was, therefore, necessary 
only to equip the narration room with a 
good speaker and to provide suitable 
switching equipment and suitable inter- 
locks in order to prevent accidental feed- 
back. In operation, the original optical 
track is usually heard for a few runs in 
order to familiarize the new actors with 
the delivery and timing of the original 
track. They may hear this track in either 
the theater or the narration room. With 
switches in this position, the microphone 
inputs are automatically shorted. 

After an interval, the director usually 
calls his first rehearsal in the new language. 
One switch is thrown to record mode. 
When the switch is actuated, the micro- 
phone circuits are normalled through. 
The narration-room speaker is switched 
out, a suitable dummy load resister is 
placed in the line and the original track 
is lifted from the console. Normal pro- 
cedure in this type of work utilizes a 
bloop which is affixed to the Academy 
leader used in every loop. We _ use 
Academy #3 mark for this purpose. A 
momentary pushbutton is mounted at 
the console for use by the mixer so that 
when the leader is on the screen, the 
mixer may use the pushbutton to insert 
the bloop onto the magnetic loop. The 
pushbutton simply overrides the relay 
interlocks. The relay assembly (Fig. 4) is 
mounted in an aluminum shelf assembly 
located in the machine room. 

Projector Modifications 

The 16mm and 35mm equipment con- 
sists of Simplex mechanisms with Peerless 
Magnaarc lamps. The original intent was 
to construct a very makeshift chute box to 
replace the lower magazine. It was also 
intended, when time permitted, to come 
up with something better from the stand- 
point of both appearance and _inter- 
changeability with the normal lower 
take-up magazine. Like many similar 
projects, the temporary box was placed 
in service, worked fine and we have 
never gotten around to improving it. 
Figure 5 shows the projector with the 
loop chute attached. Film is led out of 
the chute through a small roller and fed 
back through the upper magazine. 
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In operation, the projectionist thread 
up anywhere in the Academy leader; 
meanwhile, downstairs, the machine- 
room operator threads his loop with the 
splice in the region of the record head. 
The splice procedure is emphasized be- 
cause it is a simple method of preventing 
the significant portion of the loop from 
being recorded over the magnetic splice. 
As long as projector and recorder are 
locked on the line, the two splices will re- 
main in approximate sync. 


Monitor Facilities 


A pair of headphones is provided for 
the director in order that he may hear 
the original track while his people are 
recording loops in the new language. 


erating Procedures 
g 


When a director believes his cast is 
achieving proper synchronization, he 
will call for “record.’’ It should be 
stressed here that from this point on each 
rehearsal becomes a potential printed 
take. Each time the loop goes through, 
the actors speak their lines. At the end of 
the loop, should a director feel that the 
results are satisfactory, he calls “play- 
back”” over the open microphone. 
When “‘playback” is heard, the master 
switch is placed in that position. The 
relays drop in and the newly recorded 
loop plays back over all monitors. Direc- 
tor and cast will then critically appraise 
the work. If the director feels that the 
take is satisfactory, he asks for a transfer. 
The loop is then transferred to another 
medium. Suitable loop identification is 
made at this time. If the results are less . 
than satisfactory, the director calls for 
“record” and the process is repeated. 


Music and Effects 


It happens frequently that music and 
effects tracks are not available for some of 
the subjects. It then becomes necessary 
to improvise and to construct new tracks. 
Fortunately, there are many instances 
where certain sync effects and musical 
passages are laid in, “in the clear.” Itisa 
simple matter then for the mixer to throw 
a key on the console at the proper time 
and inject the wanted portion into the 
loop while the new lines are spoken. 
This part of the job is fun in an otherwise 
rather humdrum routine. Apart from 
being fun, it saves our Editorial Depart- 
ment hours of additional labor. 

When significant effects are not ‘in the 
clear,” we attempt to duplicate the 
effect in the recording room. Such simple 
things as the clatter of china on the table, 
or pulling up a chair, and so on, are 
easily accomplished at this stage. Addi- 
tional measures are taken to preserve the 
illusion of audio perspective. When the 
actor on the screen turns away from the 
camera, the new actor in the recording 
room performs a similar movement. The 
movement, however, is with restraint. 
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Fig. 8. Combination take-up panel and 
loop chute. 


As we all know, a monaural system ex- 
aggerates this off-mkie technique. 
Rangerlock 

We have a little gadget, a very simple 
device, the use of which is not involved 
in foreign-language work, but a mention 
of it here might prove useful. Its purpese 
is to provide immediate playback in sync 
with picture from }-in. material. 

We use }-in. tape as a protection ma- 
terial on all mixes and on some transfers. 
Rangerlock is essentially a device for 
marrying }-in. tape to our selsyn system. 
Leads are brought out from the sync 
signal relay of the Ranger synchronizer. 
Leads are fed to a small control panel at 
the recording position. The circuit of 
this is shown in Fig. 6. Voltage is fed to 
the control panel at the instant the 
Ampex record switch is energized. As 
the record circuit is closed, a relay on our 
little device is energized and the contact 
circuits are paralleled across the selsyn 
start line. Thus, all dummies and the 
projector will start to roll at the moment 
the sync signal is fed to the tape. 

When a mix is completed, if the client 
wishes to hear an immediate playback, 
this can be accomplished just as fast as 
the film can be rewound and rethreaded 
in the projector. The operation is as 
follows: The }-in. tape, having also been 
rewound, is started through the machine. 
At the point where the start of the sync 


Fig. 9. Century 35mm Projector with Westrex loop and preview attachments, 


signal previously applied reaches the 
pickup head, the synchronizer relay is 
pulled in. This, in turn, energizes the 
relay on the panel and the selsyn system 
again takes off in the same relationship to 
the tape. There is no direct lock, since 
we are at the mercy of friction variables 
in the various machines between the rest 
state and full speed; however, we are 
usually “in syne” right to the frame. 
The device costs practically nothing to 
install and it does save some time and 
effort. 


New Studio 

Because efforts in the foreign-language 
work are time consuming and therefore 
interfere with the other more conven- 
tional duties of the Sound Department, 
a new studio (Fig. 7) was built primarily 
to remove this heavy load from the 
existing facility. Because the control 
console was designed for foreign-lan- 
guage and narration work, as opposed to 
re-recording, it was placed outside the 


studio. Both floor and walls are floating 
in order to obtain proper isolation. It was 
found in the planning stage that the four 
studio walls could rather easily be so 
shaped that parallel surfaces were 
avoided. The odd shape was worked into 
an irregular corner of the expanded plant 
and the studio acoustics are expected to 
be quite good. 

The Westrex magnetic record-repro- 
ducer was especially modified for foreign- 
language work. Here the erase head was 
mounted a little closer to the record head 
than the older channel. This permits 
more identification information on the 
leader before the first scene is reached on 
the loop. The erzse head is driven directly 
from the bias oscillator. Synchronous 
drive with the projector is obtained 
through the control panel whose bus #2 
switch allows locking into the main 
selsyn distributor as well as the normal 
projector-recorder interlock. 

Finally, the loop chute on this recorder 
is designed in combination with the 
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take-up portion of the assembly (Fig. 8). 
The top portion hinges out and a spindle 
is available for take-up purposes on con- 
ventional runs. When looping is being 
performed, the guard assembly is swung 
out to face 90° from the front panel. 
Closing the top of the chute locks the 
guard assembly in position. Thus, the 
convolutions of the film are prevented 
from contacting the take-up spindle. 
The projection room will be equipped 
with two 35mm and one 16mm projec- 
tors. One of the projectors has already 
been installed (Fig. 9). It is a Century 
mechanism with Westrex soundhead. 
The lower magazine is a Westrex studio 
attachment which not only permits per- 
forming the looping operation con- 
veniently, but also allows utilizing a 
track loop in the projector proper for 
possible use in post-synchronizing. When 
the projector is used as a normal screen- 
ing device, the inner shell is removed 


A Self-Contained 16mm 
Post-Synchronization Studio 


Because of a multiplicity of languages in Europe, stripe recording has many obvious 


from the take-up compartment and 
spindles are inserted in their stead. Thus, 
conversion from looping to film-reel 
operation should be quick and depend- 
able. 
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applications; however, with existing equipment it would be very expensive and 
complicated to install key centers for high-quality recordings and the making of 
copies. The paper describes a self-contained recording studio designed to meet 
these needs, and which also might have many applications in TV for the post- 
synchronization of foreign-language versions. 


European Productivity Agency 
started its investigations into the applica- 
tion of stripe recording to a large-scale 
program some two years ago. Among the 
many problems inherent in such a proj- 
ect, recording and transfer equipment 
is one of the most important. Two funda- 
mentals of any large-scale program are 
adequate studio installation and a means 
of “breeding”? duplicates of recordings. 
In Europe where, because of the multi- 
plicity of languages, the studio installa- 
tion would have to be duplicated in sev- 
eral countries, the cost factor is of great 
importance. It is also desirable to have 
an equipment which can be installed 
easily and operated by someone who 
does not have a profound technical 
knowledge. Turkey and Greece, for ex- 
ample, have very few experienced sound 
engineers. High-quality recording is of 
paramount importance. Often, because 
of very poor projection conditions and 
lack of projector maintenance, a falling- 
Presented on April 30, 1957, at the Society's 
Convention at Washington, D.C., by J. P. Sea- 
bourne, European Productivity Agency, Audio- 
Visual Aids Section, 3 rue André Pascal, Paris 16, 


France 
(This paper was received on April 16, 1957.) 


off of standards of intelligibility is soon 
reached with all but top-quality record- 
ings. 

The equipment requirement for an 
ideal studio might, therefore, be ex- 
pressed as—a_ self-contained unit of 
reasonable size and weight providing the 
following facilities: (1) high-quality syn- 
chronous recording on 16mm magnetic 
film using either axial or marginal tracks; 
(2) double-head projection; (3) forward 
and reverse running of recording and 
reproduction panels in interlock with in- 
stantaneous start and stop; (4) two-chan- 
nel mixing (minimum); (5) test equip- 
ment; and (6) facilities for transferring 
recordings from a master copy to other 
copies with audio monitoring and meter- 
ing. So as to be able to check the syn- 
chronism of transferred recordings where 
direct dialogue is concerned, it must be 
possible to monitor the transferred copy 
from the reproduction head on the pro- 
jector. 

The machine must be of robust con- 
struction to withstand rough handling 
but, at the same time, the highest possible 
mechanical precision is essential to pro- 
duce the sound quality required. No 
useful purpose would be served in con- 


Discussion 


George Lewin (Army Pictorial Center): Regarding 
the splice in the loop, for quite a few years we 
have been quite successful in using a butt-weld 
splice so that we don’t have to worry about 
where the splice is and just let the loop keep 
running continuously. That saves quite a bit of 
time because we don’t have to stop and reset the 
loop. 

Mr. Rescher: We have never used a butt-weld 
splice. Actually, we find that our technicians 
normally are waiting more often for the creative 
side of the team than the other way round, and 
it is a very simple matter for us to align these 
loops. This has not been a problem but I cer- 
tainly do agree that we could disregard splices 
if we used the butt technique. 

Mr. Lewin: You do not use two projectors? 

Mr. Rescher: No, we do not. 

Mr. Lewin: With the two projectors, we like to 
keep changing over from one to the other to save 
time and it makes it a lot easier if we don’t have 
to stop the loop as we change from one projector 
to the other. 

Mr. Rescher: 1 can well understand that. In 
this older studio we have only the one 35mm. 
We plan to have two projectors in this newer 
studio that I showed you. 


By J. P. SEABOURNE 


structing a machine which did not repre- 
sent an advance in sound quality and an 
improvement in recording technique. 

Believing that these requirements 
represented the basic needs of an ideal 
16mm _ post-synchronization setup, the 
EPA prepared specifications for a suitable 
unit which was custom-built* for in- 
stallation in the Productivity Centre in 
Athens, Greece. The machine is shown in 
Figs. 1 and 2. In Greece there are no 
conventional 16mm recording facilities. 
It will therefore be an ideal testing 
ground for the machine. Once the Greek 
Centre has obtained the striped prints 
of the films it needs from EPA, Paris, it 
will be able to operate its program inde- 
pendently, without assistance from out- 
side sources. 

Operation of the machine is very 
simple. A block diagram of the system is 
given in Fig. 3. A striped copy of the film 
to be recorded is loaded on the projector 
which, during recording, serves only to 
provide picture. A 16mm _ magnetic 
film of the suitable length is threaded on 
the record panel. Start marks are pro- 
vided on both the striped copy and the 
magnetic film to permit easy establish- 
ment of synchronism later. The reel is 
recorded in the normal manner, making 
use of the forward and reverse switch as 
necessary. 

One of the obvious advantages of such 
a machine is that it avoids the use of an 
expensive electrical interlock system, and 
* By Bomar:s.r.]., 21 Via Seneca, Rome (Engineer 
Bottini). 
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Fig. 1. The units ready for use and loaded for transfer. Monitor- 
ing of the copy is effected from the magretic head on the pro- 


jector. 


MICROPHONE 
INPUT RECORD 


TEST EQUIPMENT 


MIXING PANEL 


Fig. 3. Schematic of the system. 


permits the synchronous starting and 
stopping of projection, recording and 
reproducing equipment. The possibility 
of running all units forward and back- 
ward in mechanical interlock also speeds 
up production work in the studio. 

Reproduction of optical sound on the 
projector can be provided to facilitate 
post-synchronization of direct dialogue, 
and, for this purpose, an attachment for 
running loops of up to 20 m (60 ft) can be 
used. During some recent experimental 
recordings carried out in Bruxelles, the 
technique of using two machines simul- 
taneously was used. While machine A 
was running forward, machine B was 
running backward to the start mark on 
the section being recorded. By this 
means, as soon as the end of the sequence 
being rehearsed on machine A had been 
reached, machine B was ready to start, 
so that no studio time was lost. With very 
efficient operators, the system proved 
almost as good as using loops. 

In all cases, magnetic recordings are 
made first on the 16mm film using either 
an axial or marginal track of SMPTE 


standard. This recording serves as a mas- 
ter and the signal it carries is subse- 
quently transferred to striped copies. 
The master is also held as a safeguard 
against accidental erasures of recordings. 
The risk of accidental erasure is, how- 
ever, found to be much less than was 
generally anticipated. 

For transferring of recordings from 
the master to other copies, the master is 
loaded on the reproduce panel and the 
striped copy on the record panel. 
Where lip-syne or commentaries in which 
the synchronism is critical are concerned, 
the copy can, after receiving the signal 
from the record head, be led across the 
face of the machine and then fed into the 
projector, The projector, fitted with a 
magnetic reproduction head, makes it 
possible to monitor the transferred copy 
in syne with the picture. In this way, 
missing frames or other defects in the 
copy, which might throw it out of sync 
in relation to the master, are immediately 
evident. 

In addition to the possibility of audio- 
monitoring the copy either from the re- 


Fig. 2. A general view of the interior. 


production head on the record panel or 
from the reproduction head on the pro- 
jector, a selector switch on the control 
panel allows audio comparison of the re- 
cording on the copy with that on the 
master. Comparison is also possible on 
the VU-meter, which operates during 
both recording and reproduction. Two- 
channel mixing has been provided on the 
first model, which allows mixing from 
the microphone input and from the re- 
produce panel. 

For mixing purposes, the 600-ohm 
microphone input can also be used to re- 
ceive the signal from a pickup or tape re- 
corder while the dialogue track is carried 
on the reproduce panel. On subsequent 
models, a second reproduce panel will be 
provided (Fig. 4) to permit mixing from 
two tracks — dialogue, and background 
track — and the microphone input, if a 
third channel is necessary. Other refine- 
ments will include a talk-back system 
and a jack panel. 

The test panel consists essentially of an 
audio-oscillator and an intermodulation 
distortion analyzer with their associated 
inputs, outputs and potentiometers. In 
addition to allowing a check of the fre- 
quency-response curve and measure- 
ment of distortion, all the other tests 
normally associated with professional 
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Fig. 4. The reproduce panels. 


equipment are possible. With the excep- 
tion of the reverse switch, all the controls 
are of the pushbutton type and circuitry 
is such that the machine cuts out in the 
event of faulty manipulation. Similarly, it 
is impossible to apply current to the pro- 
jector lamp when the drive unit is not in 
operation. 

The basic units of the machine — rec- 
ord panel, reproduce panel, amplifiers, 
bias and erase oscillator, power supply, 
etc. — have been designed to be self- 
contained and interchangeable. Hence, 
apart from changing a tube in the event 
of failure, maintenance is reduced to the 
interchange of standard units. SMPTE 
standards have been respected through- 
out and mechanical tolerances have 
been set to the minimum. For example, 
all shafts have been fine-ground to a 
tolerance of 0.00025 in. 

One of the advantages of the “self- 
contained recording studio” is that there 
is no installation problem. Installation 
consists of plugging the machine into 
the power supply. When not in use, the 
projection unit can be removed and 
stored in the lower compartment of the 
recording machine which is then closed 
and locked. Although on the record and 
reproduce panels the length of reels has 
been purposely limited, when used for 
projection of combined prints the ma- 
chine can accommodate 360-meter reels. 
The performance of the machine com- 


Seabourne: 


. 


pares favorably with that of other high- 
quality professional recorders, as can be 
seen by the following characteristics: 

Frequency response: 50 to 12,000 cycles/ 
sec + 1 db. 

Distortion: At reference recording level 
1.5% total rms harmonic distortion at 
400 cycles/sec. 

Output: 600 ohms; distortion of repro- 
ducing amplifier less than 1.5% at 400 
cycles/sec; gain control continuously 
variable. 

Signal-to-noise ratio: 
minated input. 

Total flutter: 0.15%. 


—40 dbm ter- 


Although this machine has been built 
to meet the specific needs of the EPA 
Visual Aids program, such a machine 
may have other applications, particu- 
larly for television purposes. 

In encouraging its member countries 
to make use of magnetic-stripe recording 
for their film programs, the EPA Visual 
Aids Section hopes to be able to solve 
many of the problems existing in Europe 
relating to sound quality in the 16mm 
field and also to simplify the very com- 
plex procedures of running a wide-spread 
film program. The overall program of the 
EPA, in fact, consists of a number of in- 
dividual programs — one for each lan- 
guage — with the EPA Headquarters in 
Paris obtaining and supplying films and 
serving as a research and technical ad- 
vice center. 


Self-Contained 16mm Post Synchronization Studio 


It will be appreciated that in such an 
organization magnetic stripe recording 
offers many advantages. Of course, dur- 
ing the changeover period from photo- 
graphic to magnetic recording, the major 
problem will be the vast number of pro- 
jectors in Europe which are designed only 
for the reproduction of photographic 
sound. This problem will be met by the 
supply of magnetic adaptors which can 
be fitted to optical machines; the change- 
over will be completed by the replace- 
ment of old machines by new magnetic 
machines. It is the writer’s belief that in 
Europe, at least, stripe recording will 
one day be the universal 16mm system. 


Discussion 


Peter Keane (Screen Gems Inc.): With the pro- 
jector on the side of that equipment projecting 
the picture for lip sync, how do you get rid of the 
projector noise? 

Mr. Seabourne: We just took an existing pro- 
jector and considerably modified it to make it as * 
silent as possible, but we used the whole of the 
machine in a cabin isolated from the auditorium. 
However, the amount of noise is negligible so 
it’s not a very difficult problem. 

Mr. Keane: Then further, you tried using two 
machines, winding one backwards while you 
were doing work on the other so as to avoid the 
making of loops and thus save a great deal of- 
time. How did you keep track of the recordings 
made since, I believe, the recording could be 
made on either machine? 

Mr. Seabourne: We recorded on one machine, 
only using one more run if necessary so as to 
record always on ‘‘A.” 

Mr. Keane: Did you have any problem with 
the synchronization when you were using picture 
on 2 with recording on 1? 

Mr. Seabourne: None at all. We just agreed 
mutually how much we would tackle — one 
sentence, two sentences, three sentences — or 
whatever the artist thought he would like to 
do — the operator was in on the decision and 
then we ran that sequence forwards and back- 
wards alternately on machine A or machine B, 
but always recording on machine A. 

Mr. Keane: Are these machines made available 
for other than your own department’s usage? 

Mr. Seabourne: Yes, the machine, we feel, would 
have many uses. 

George Lewin (Army Pictorial Center): Do I 
understand correctly that your entire reel is not 
cut; you work with the entire reel but you record 
short sequences. Then you proceed to the next 
sequence so that you have a succession of short 
takes on the one reel. 

Mr. Seabourne: That is correct. 

Mr. Lewin: But then if you don’t like the tape 
that you make, you erase it and do it over again? 

Mr. Seabourne: Yes. It needs some practice on 
the part of the operators, I have recorded 50 or 
60 films now in this way and in a number of 
languages, including Greek and Norwegian. 
One does find with untrained artists that levels 
tend to vary greatly and when you run a complete 
film you want to re-record or re-take just one 
phrase. This is quite possible because one of the 
requirements we foresaw was instantaneous stop- 
ping and getting up to speed in 3 to 4 frames. 

Mr. Lewin: Don’t you have a series of rather 
loud “‘bloops” between sequences? 

Mr. Seabourne: No, as you heard, there were no 
clicks in this copy which was, incidentally, a 
third generation — a copy from a copy. 

Mr. Lewin: Could you tell us, just roughly, 
what is the average length of take that you make 
successfully? 

Mr. Seabourne: The last film I recorded with 
these particular artists was in Belgium and we 
were taking up to something like 45 or 50 seconds 
at a time. 
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Automatic Printer Operation From 
Punched Tape and Punched Cards 


Standard punched-tape units have been recoded and modified to bring about 
automatic operation of film-printing equipment. Punched tape performs the func- 
tions of discrete scene-to-scene light changes, dissolve shutter operation and auto- 
matic stopping of equipment, while cards automatically adjust light level and 
printer characteristics for any particular job. Complex printer operations may be 
performed with great accuracy at high speeds by the use of these items. 


: FUNCTIONS of automatic printer 
operation have been in use in the motion- 
picture industry for a considerable num- 
ber of years. In particular, the automatic 
selection of scene-to-scene exposure values 
has been performed by the use of peg- 
boards, punched films, traveling mattes 
and other attenuating devices. 

In each case, very specialized equip- 
ment is required and usually the prepara- 
tion of the printer program material is 
costly and very time consuming. 

Other industries have made extensive 
use of punched paper tape and its as- 

. sociated equipment for recording and 
programming data, as an expansion of 
the long-time use in telegraphy. Stand- 
ards have long been established for this 
tape and much of the equipment for 
handling it is readily available on the 
open market. 

* It is the use of this tape in an extended 
area of automation in printing-machine 
operation that is the subject of this paper. 


Paper Tape and Associated 
Equipment 

Paper tape is available in standard 
five-, six- and eight-channel form; only 
the width of the tape varies with the num- 
ber of channels. Punches prepare their 
own holes, even those for the tape-feed 


Presented on October 9, 1956, at the Society's 
Convention at Los Angeles by H. M. Little (who 
read the paper), and H. L. Baumbach, Unicorn 
Engineering Corp., 1040 N. MeCadden 
Hollywood 38. 
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Fig. 1. Keyboard and perforator. 


sprocket and the rows of holes are spaced 
ten to the inch along the tape. 

Figure 1 shows a keyboard and perfor- 
ator capable of producing an eight- 
channel tape. The keyboard is encoded 
for automatic printer operation. 

Figure 2 illustrates one type of tape 
reader currently being manufactured 
which will accept five- through eight- 
channel tapes. This reader makes elec- 
trical contacts internally, depending 
upon the presence of holes in the tape, 
rather than through the holes themselves. 

The paper ribbon used for this purpose 
is oiled and is quite strong. Even the in- 
expensive tapes may be run through a 
reader hundreds of times before damage 
occurs. For exceptionally hard usage, a 
very sturdy black fiber tape is available. 
Printer-Control System 

In establishing a system or printer con- 
trol with paper tape, it was decided that 
five of the channels (the standard five) 
would be used for intensity-change infor- 
mation. With the simple binary system 
these five channels are capable of storing 
32 separate bits of information, For elec- 
trical reasons, the conditions of ‘no 
holes” and “‘all five holes’ were set aside, 
leaving thirty remaining combinations. 

Printer-point light values were chosen 


in which channel 1 provides one point of 


change, channel 2 gives two_ points, 


channel 3 is four points, channel 4 is 
eight points and channel 5 is sixteen 
points. When a combination of holes is 
present, the printer-point result is the 


By H. M. LITTLE 
and H. L. BAUMBACH 


sum of the channels involved. The total 
range of thirty points provides an eight- 
fold light-intensity range of 0.03 log E 
increments. This range will encompass 
most films encountered in motion-picture 
or kinescope recording photography. 
A twenty-two point range is no longer 
considered adequate for commercial use. 

The condition of “no holes” in the 
tape is, of course, characteristic of tape 
leader. This situation is readily con- 
nected electrically to provide an auto- 
matic advance of the tape to the first 
light value a feature of great value 
under the poor light conditions charac- 
teristic of photographic darkrooms. 

When all five channels are present in 
the tape, another simple electrical con- 
dition is satisfied, and this condition has 
been chosen to bring about a halt in the 
printing operation. By insertion of this 
code, the machine may be programmed 
to stop at any desired position in the se- 
quence of operation. 

The five-channel system thus provides 
an automatic tape advance, a _thirty- 
printer-point light-intensity range and 
an automatic stop. Many pieces of photo- 
graphic equipment can be adequately 
programmed with these five channels of 
operation. 

Some printing operations, however, 
also require the use of a fade (or dissolve) 
shutter. The art of A and B printing is 
gaining in favor because of the improved 
photographic quality resulting from its 
use. 

In A and B printing, two separate 
rolls of negatives are so cut as to permit 
the printing light to be gradually ex- 
tinguished on the scene of the one roll, 
while it is gradually allowed to come on 
during the subsequent printing of the 
following scene on the other roll. Proper 
timing of this dissolve shutter operation 
brings about a smooth, gradual transi- 
tion from one scene to the next. Addi- 
tional tape channels make it possible to 
bring about automatic shutter operation 
as well as light-intensity selection. For 


Fig. 2. Tape reader. 
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example, eight-chanr el tape provides at 
least six different lengths of fades, such 
as 16, 32, 48, 64, 96 and 128 frames, in 
addition to light-intensity values and the 
feed and stop features. 

Because both light and fade informa- 
tion are present in the same tape, it be- 
comes possible to use the same film cuing 
device for both purposes, thereby elimi- 
nating the need for a separate cue roll or 
separate cuing mechanisms. The cuing 
device may be the usual notch in the 
negative or it may be an adhesive con- 
ductor patch, or a magnetic patch. In 
use, the negative cue advances the tape 
so that the five-holed information sup- 
plies the modulator with desired light in- 
tensity, and the sixth, seventh and eighth 
holes supply fade-length information. 
If a light change is desired without a fade, 
the tape is punched with only light infor- 
mation. When a fade is desired without a 
light change, fade information is pro- 
grammed and the previous light infor- 
mation is simply repeated. 


Fig. 4. Static card reader. 
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Fig. 3. Eight-channel tape program. 


Figure 3 illustrates an eight-channel 
tape program for light intensity and 
shutter operation. 

The electrical information secured 
from the tape reader can be used for 
various types of light modulators. In 
slow-speed printing equipment, the coded 
electrical information can simply cut 
resistor banks in and out of the lamp 
electrical supply and bring about the de- 
sired changes in the lamp intensity. 

The tape reader may likewise bring 
about rapid insertion and withdrawal of 
neutral-density filters in the light beam 
by feeding electrical information to sole- 
noids. 

A third adaptation involves the decod- 
ing of the electrical information by the 
use of an electronic computor which in 
turn feeds a servo mechanism bringing 
about rapid and accurate positioning of 
the printer light-selection lever on the 
Bell & Howell Models D and J printers. 

It is apparent that channels 6, 7 and 
8 can be used for other specialized fea- 
tures, such as the cuing of color-printing 
information relative to red, green, and 
blue modulators, or the automatic opera- 
tion of aperture devices. 


Punched Cards 

While punched cards are not especially 
satisfactory for sequential operation of 
light-change information, due to the 
limited number of scenes which may be 
accommodated, they are very useful in 
performing other printer adjustments. 
In order that the same punched tape 
may be used for printing on films of 
different sensitivity, it is convenient to 
perform an overall light-intensity adjust- 
ment by means of information present in 
the card. 

The system is especially useful where 
punched cards provide the “paper work” 
associated with each print to be made, 
since correct printer setting can be auto- 
matically programmed for the job. 

Six channels of information are re- 
served on the cards for printer control. 


Little and Baumbach: Automatic Printer Operation From Tape and Cards 


The 64-point light range thus provided in 
the card satisfies the full range of print- 
ing emulsions encountered in practice, 
bringing about an automatic light-level 
selection. 

A static card reader, shown in Fig. 4, 
has been designed to convert the punched 
data into electrical information. 

Information punched into the card 
automatically operates other devices, 
such as those involving edge lights or the 
insertion of special filters. 

In certain cases information present in 
the card prevents the starting of the 
printing machine if proper printing con- 
ditions cannot be met by the particular 
machine. 


Advantages of the Tape System 

In practice, the preparation of a 
punched tape is a very simple operation. 
Light values are encoded as fast as each 
key can be depressed, and a counter 
keeps track of the number of scenes. 
There is no limit to the length of the tape 
or to the number of scenes which may be 
present. So much information is placed 
in the tape that even a half-hour tele- 
vision show rarely requires more than a 
three-foot length. 

The tape is ready to use immediately. 
It is threaded into the tape reader within 
the ‘“‘no hole” condition without regard 
to the location of first-scene information. 
The punched card is likewise placed in 
the slot of the card reader. Operating a 
switch brings about automatic printer 
light-level setting and the tape auto- 
matically advances to the first scene pro- 
grammed. After the film roll is printed, 
the machine shuts off automatically 
where desired. In this way, important 
sound-synchronizing information can- 
not be lost. 

The tapes are readily stored with the 
negatives, where they are always avail- 
able for identical repeat print orders. 

Tape readers operate so rapidly to set 
up new information that the presence of 
short scenes in the cut negative is not a 
problem. Moreover, a complex printer 
change is performed as rapidly as a 
simple one. 

In a complex operation such as A and 
B printing, the operator gains a better 
personal accuracy record because he 
does not have to read occasional poor 
pencil writing in safelight illumination 
while he is setting two dials. The tapes 
are prepared in normal room light by an 
operator who can clarify questionable 
information before recording it on the 
tape. 

The servicing of tape-handling equip- 
ment can be performed on the test bench, 
since the units are readily unplugged and 
exchanged for duplicates. 

Tape equipment is available at rela- 
tively low cost, since it is manufactured 
in such large quantities for other indus- 
tries. Replacement parts are readily 
available and are well standardized. 
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A 16mm Process Control 


Sensitometer 


This report describes a sensitometer of the intensity-scale type which exposes a full 
16mm frame for each density step. The light source is modulated by a series of 
apertures giving log E steps of 0.10. The unit is capable of exposing a single 
strip of 24 frames or a continuous roll of strips 200 ft in length. 


ce need for a fast, convenient, de- 
pendable method for exposing sensito- 
metric processing control strips is respon- 
sible for the design and construction of 
this instrument. 

Mees! states: ““The only sensitometer 
which can be expected to give results 
corresponding to those obtained in prac- 
tice is one which permits a continuous 
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exposure at an intensity level and, there- 
fore, of a duration approximating that 
obtaining when the materials are used in 
practical work.” An attempt has been 
made to fulfill these conditions. Film 
is exposed to tungsten light of the same 
quality used in the printer or recorder. 
The exposure is continuous and has 
a duration of a fraction of a second. 
The area covered in exposing and de- 
veloping is the same size as in actual 
practice. 

The following specifications were kept 
in mind as most important, that this 
instrument: 


By GEO. W. COLBURN 


(1) shall automatically expose at least 
200 ft of sensitometric strips ; 

(2) shall operate from 117-v, 60-cycle 
utility outlet; 

(3) shall have no optical parts to keep 
clean or adjust; 

(4) should be of intensity-scale type 
with normal exposure of 1/5 to 1/100 
sec; 

(5) should handle all types of 16mm 
film from the fastest to the slowest 
emulsion (color internegative) ; and 

(6) should be simple to maintain. 


A single 16mm frame was chosen for 
the area of each density step. Thus the 
instrument is actually a 16mm _ step 
printer with conventional feed and 
holdback sprockets and film magazines. 

The frame advance, which we shall 
call a “lazy D pick”” movement, consists 
of a straight piece of ground flat stock, 


Fig. 1A. Side-view 
schematic of intensity- 
scale type 16mm 
sensitometer. 


Fig. 1B. Front-view 
schematic of 
sensitometer. 


Fig. 2. Schematic of “lazy D pick”’ 
movement of the frame advance. 
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Fig. 3. Flat, disk-type shutter 
having a 120° opening. 


Fig. 4. Flat, aluminum-disk 
light modulator. 
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Fig. 5. Drawimg of rela- 
tive positions of film, 
shutter, filters, dia- 
phragms, opal glass, 
ground glass and 
photoflood. 


PHOTOFLOODA<* 


rg in. by } in. by 2 in., with two elon- 
gated slots, one located above the other 
lengthwise. The upper slot slides on a 
fixed post and the lower slot is engaged 
with a crank pin. The “pick”? or claw 
that engages the film perforation has the 
shape of a full-fitting sprocket tooth. 
This slotted bar with the claw on the 
lower end is under light spring tension. 
The position of the fixed post in the slot 
determines the arc that the bar swings 
in while engaged with the film. The lower 
slot in which the crankpin turns gives the 
forward motion for the film while in the 
lower 180° of its rotation. In the upper 
180° it lifts the claw out of the perfora- 
tion and back to the succeeding one. 
The film is guided by fixed side rails 
on the aperture plate. In order to keep 
light from leaking to adjoining frames, 
this plate is made without any channel. 
A small pressure plate holds the film 


GROUND 
GLASS 


Fig. 7. Close-up of film-transport mechanism; 
pressure plate and filter slide are removed. 


Colburn: 


against the aperture. I[t is unnecessary 
to remove this pressure plate for thread- 
ing the raw stock. 

The mechanism is gear-coupled to an 
1800-rpm synchronous motor. The gear 
reduction system causes it to operate at 


8 frames/sec. The shutter is a flat, disk- 


type and rotates close to the film plane 
with a 120° opening (Fig. 3). This results 
in an exposure of 1/25 sec. 

The light modulator is a flat disk of 
hard aluminum located ? in. below the 
shutter and film plane (Fig. 4). This disk 
is divided into 24 segments, 23 of which 
contain diaphragms. The outer rim of 
this disk is machined to make a 48-point 
star to form a Geneva movement for 
advancing the diaphragms in sequence. 
The diaphragm advance, of course, 
takes place while the shutter is closed 
and at the same interval that the raw 
stock is being moved to the next frame. 


Fig. 8. Close-up showing 
arrangement of the gears. 


A 16mm Process Control Sensitometer 


Fig. 6. The control sensitometer showing 
large-dial voltmeter. 


The diaphragms range from 0.020 
in. for the smallest to 0.254 in. for the 
largest in size. The rate of increase in size 
of the holes is designed to produce 0.10 
log E steps. This covers a range equiv- 
alent to 7% f-stops of a camera lens and 
appears to give adequate range for the 
sensitometry for which this instrument is 
intended. 

Mounted between the diaphragms and 
the shutter is a filter slide with four 
receptacles (Fig. 5). These are fitted with 
neutral density filters in order to balance 
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various emulsion speeds to a standard 
setting of the light source. 

Below the diaphragm plane is a piece 
of flashed opal glass which, when illumi- 
nated, is the light source which exposes 
the film. The opal glass is illuminated 
by a standard #1 photoflood burning at 
approximately 90 v. The voltage is 
regulated by a power-stat and adjusted 
by reading a large-dial voltmeter (Figs. 
6 and 7). 

A large blower is used to cool the lamp 
and the air is channeled around a laby- 
rinth which prevents any escape of light 
while operating in the dark. The photo- 
flood is used at 120 to 124 v only to 
expose the slowest emulsion, Eastman 
Color Internegative, Type 7270. We 
were unable to meet the specifications, 
for this film at normal running speed, as 
we should have at least four times the 
light to get an adequate exposure range. 
This could, however, be accomplished by 
operating the instrument at 2 frames/sec. 
This would still keep the exposure time 
under } sec and would not involve the 
“reciprocity failure’’ law in_ practical 
results. 
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The life of the #1 photoflood at 90 v 
is very good. Blackening of the frosted 
surface does not take place for many 
hours and, then, not directly in the 
center. In testing a sleeve of six photo- 
flood lamps read through the printing 
aperture with a Densichron,? four of the 
lamps gave identical readings; the other 
two read within 0.07 density and, of 
course, may be compensated for by 
raising the voltage approximately 1 v. 

In another test, we allowed the lamp 
to burn continuously for 1} hr at 90 v 
with the Densichron probe in the 
aperture. At the end of this period both 
instrument needles were at precisely the 
same location and the machine was cool. 

All of the mechanical elements are 
readily accessible for inspection or re- 
moval of dust or other particles that 
might affect the “repeatability” of the 
machine. 

Ball bearings are used on the main 
driveshaft and Oil-Lite in all other 
bearings. The frame is constructed of 
j-in. 24 ST hard aluminum plate. 
All parts in the light path have been 
blackanodized. The gears and the film 


sprockets used are standard stock items 
(Fig. 8). 

In practical operation, if only one strip 
is needed, it is only necessary to (a) 
move filter slide to the correct position 
for the emulsion to be exposed; (b) 
turn on lamp and adjust to 90 v; (c) 
slip a foot or more of film under the 
pressure plate; and (d) turn on motor 
switch. Within 10 sec the operation is 
completed. 

We have used this sensitometer in 
actual practice since August 1956, and 
are using the third lamp at present. 
One of them was accidentally given 130 
v and, of course, burned up. 
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for Eastman Color Film Processing 


By means of concentrated developer replenishers and reduced replenishment 


Concentrated Developer Replenishers 


rates, substantial savings have been effected in the processing of Eastman Color 
films through a reduction in the quantity of tank developers overflowed to the 
sewer. This paper describes the methods used in deriving the concentrated re- 
plenisher formulas and the reduced replenishment rates. 


Wes FILMS are processed in a con- 
tinuous machine, the chemical constitu- 
tion of each bath must be maintained to 
obtain satisfactory results. The normal 
method employed to maintain chem- 
ically controlled solutions is continuous 
replenishment. When continuous _re- 
plenishment techniques are used, a vol- 
ume of good tank solution equal to the 
replenishment rate is overflowed to the 
sewer. It is obvious that any reduction in 
replenishment volumes consistent with 
controlled processing will reduce the 
volume of tank solution overflowed to the 
sewer and thereby reduce the cost of proc- 
essing. This can be done by concentrat- 
ing the replenisher. 

The maximum concentration ef a re- 
plenisher is determined by the solubility 
of the constiutents and the volume re- 
quired to dilute the tank solution to 
maintain satisfactory levels of develop- 
ment by-products. This paper describes 
concentrated developer _ replenishers 
found adequate for use in an experi- 
mental processing machine in the East- 
man Kodak Co., and represents the best 
replenisher concentrations and flow rates, 
from an economic standpoint, for this 
particular installation. 


Basic Principles of Developer 
Replenishment 


When film is processed, halide ions are 
released into the developer; some of the 
developer constituents are used up or 
chemicaily changed, and organic devel- 
opment by-products are formed. During 
the process, carry-in from previous solu- 
tions or washes tends to dilute the devel- 
oper, and carry-out tends to reduce the 
developer volume. 

The developer can be maintained at a 
satisfactory level of chemical constitution 
and volume with proper replenishment. 

It is evident, then, that a replenisher 
must be formulated and used at a rate 
that will: 


1. replace chemicals used up or chem- 
ically changed in the process; 
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2. maintain halide ion and organic 
development by-products concentration 
at a satisfactory level; 

3. overcome dilution due to carry-in; 

4. replace tank solution lost by carry- 
out. 

The volume of replenisher added to the 
developer system determines the volume 
of developer solution overflowed by dis- 
placement. Since the displaced developer 
solution is identical in composition to, 
and actually part of, the solution used in 
the process, it is wasteful of good de- 
veloper to use a greater volume of re- 
plenisher than necessary. The minimum 
volume of replenisher that can be used is 
determined by the required concentration 
of the least soluble chemicals, and by the 
volume of tank developer solution that 
must be displaced to restrict the build-up 
of halide ions and organic development 
by-products to a satisfactory equilibrium 
level. 

A replenisher that can be used in a 
minimum volume, consistent with sat- 
isfactory photographic results, will give 
the greatest economy. 


The Solubility Limits of the Chemicals 
Used in the Replenishers 

The Kodak Color Developing Agents 
CD-2 and CD-3, and benzy! alcohol were 
determined by laboratory tests to be the 
least soluble of all the chemicals required 
in the developer. Replenishers having 
concentrations as high as 7.4 g/l of CD-2 
or CD-3 with 4.7 ml/1 of benzyl alcohol 
in the negative developer replenisher 
were mixed and found to be the highest 
concentrations satisfactory for storage 
at room temperature (above 68 F). 


Development By-Products 


The bromide ion concentration in the 
developer-tank solution is critical and 
must be maintained within close limits. 
Since during the process bromide ion is 
released by the film, it is necessary to 
displace part of the tank solution with re- 
plenisher solution which has a reduced 
amount of bromide. 

lodide and chloride, as well as bro- 
mide ions, may be released from some 
films during processing. 

Chloride ion has no significant photo- 
graphic effect and iodide ions are re- 
leased in such small amounts that little 
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difficulty is encountered with the present 
film systems in continuously replenished 
processes. 

If developer replenishers are of low 
chemical concentration, they must be 
used at high flow rates in order to main- 
tain tank chemical levels. This limits the 
build-up of organic development by-prod- 
ucts to a low equilibrium level by re- 
placement. Conversely, concentrated re- 
plenishers added at low flow rates result 
in the build-up of organic development 
by-products to a higher equilibrium 
level. 

Laboratory tests show no significant 
photographic difference, with the cur- 
rent Eastman Color products, between 
freshly mixed developers and those hav- 
ing as much as 3.0 g/l of organic de- 
velopment by-products. 

The amount of dilution of the devel- 
oper-tank solution due to carry-in from 
the previous wash and the loss of tank 
solution due to carry-out depend upon 
the efficiency of the wringers or squee- 
gees used before and after the film passes 
through the developer tanks of the ma- 
chine. It is desirable to reduce the carry- 
in and carry-out rates to as low a level as 
is practical since good developer-tank 
solution is displaced by water carried in 
and lost by carry-out. 


Process Variation Tolerances 


When a replenisher of approximately 
the same chemical composition as the 
tank solution is added at a relatively high 
flow rate, small differences in flow rate 
from time to time are of little impor- 
tance. However, when a concentrated re- 
plenisher is added at a low flow rate, the 
replenisher must be metered into the 
developer system with greater accuracy. 
More critical mixing and chemical con- 
trol techniques are also required. 


Determination of Replenisher Formulas 
and Flow Rates 


Formulas for and replenishment rates 
with concentrated developer replenishers 
were determined for the continuous 
processing machine used in this labora- 
tory in the following manner: 

(1) An estimate was made of the quan- 
tity of each chemical consumed by the 
film during development, using the nor- 
mal replenisher and rate according to 
the equation: 


F=R(X — Y) (1) 
where 
F = chemical consumed by the film in 
g/min 


tank concentration in g/l 
replenisher concentration in g/I 
replenishment rate in 1/min 


X 
R 
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Fig. 1. Plot of chemical variability during the processing of 
60,000 ft of Eastman Color Negative Film, Type 5248. 


In using this simplified equation, it is 
assumed that carry-in is relatively low 
and that its effect in comparison to other 
factors would be insignificant. Carry-out 


_ rate is not essential in this situation, as 


the run-out rate or rate of solution dis- 
placement is equal to the replenishment 
rate. Solution removed by carry-out is a 
part of the displaced solution and is in- 
cluded in the run-out rate. 

This equation is valid only under con- 
ditions where the development system is 
in equilibrium. 

Determination of the amount of CD-3 
consumed by normally exposed film in 
the Eastman Color Negative process is 
shown as follows: 


30 40 SO 60 
THOUSANDS OF FEET 


Fig. 2. Plot of chemical variability during the processing of . 
60,000 ft of Eastman Color Print Film, Type 5382. 


CD-3 in normal replenisher 
Replenisher rate with normal 

replenisher = 
CD-3 in normal tank solution = 
F= R(X — Y) = 1(5.7 — 


5.7 g/l 


1.0 1/min 
5.0 g/l 
5.0) 

= 0.70 ¢/min 


(2) Replenishment rates were calcu- 
lated which, according to the chemical 
usage estimates, would provide the re- 
quired amounts of the developing agents 
CD-2 and CD-3. The replenisher for- 
mulas were based on concentrations of 
CD-2 and CD-3 of 7.4 g/l since the sol- 
ubility of CD-2 and CD-3 was the limit- 


ing factor in concentrating the replen- 
ishers. 

Determination of the replenishment 
rate for the Eastman Color Negative proc- 
ess with CD-3 concentration of 7.4 
g/l and estimated usage of 0.7 g/min is 
shown as follows: 

Using Eq. (1), F = R(X — Y) 

F 0.70 
or 290 ml/min 

F = 0.70 g/min 
X = 7.4 g/l CD-3 replenisher concentra- 
tion 


= (0.29 I/min 


Red Curve 
displaced 15 log E slower 


Green Curve 


displaced 45 log E slower 


Blue Curve 


LOG € 


Fig. 3. Plot of sensitometric variability during the processing 
of 60,000 ft of Eastman Color Negative Film, Type 5248. 
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Fig. 4. Plot of sensitometric variability during the process- 
ing of 60,000 ft of Eastman Color Print Film, Type 5382 


September 1957 Journal of the SMPTE Volume 66 


¢ 2 
+ 05 +2 
\ 1.72 3.00 
TOTAL Oo | 
No,SO, ALKALINITY 
+2 +24 
40 2 
— 
2| 
- 2 
| | | I 
Type 5248 Type 5382 
| 
30 
Green 
> e > 
20 
z 2 
a 
1.0 
ae 
1 


Table I. Eastman Color Negative Film, Type 5248, Developer 


Formulas. 


Constituent Tank Dilute 
Benzy! alcohol 3.80 ¢/l 3.80 
Calgon 2.00 2.00 
Sodium sulfite . . . 2.00 2.30 
Sodium hydroxide 0.55 0.80 
Kodak Color Develop- 

ing Agent, CD-3 5.00 5.70 
Sodium bromide . . 0.86 0.86 
Sodium carbonate, 

anhydrous . 42.70 42.70 
Replenishment rate 1.0 1/min 


Ft of Film in Machine Running 25 Ft per 


Replenishment Rate 


Eastman Color Negative $3.18 
Film, Type 5248 

1000 ml 

Eastman Color Print $1.55 


Film, Type 5382 


Y = 5.0 g/1 CD-3 tank solution concen- 


tration 
R = replenishment rate in 1/min 
(3) The remaining chemical con- 


stituents for the preliminary concentrated 
replenisher formulas were calculated to 
correspond with CD-2 and CD-3 con- 
centrations at 7.4 g/l and the replenish- 
ment rate at 290 ml/min in the negative 
process and 160 ml/min in the print 
process. 

Eastman Color Negative and Eastman 
Color Print films exposed with typical 
pictures were processed using these con- 
centrated replenishers and_ replenish- 
ment rates. The chemical composition 
of the tank solution was closely followed 
by chemical analysis. 

Deviations from normal in the tank 
solution concentration, because the re- 
plenisher formulas and replenishment 
rates were not optimum, were corrected 
by adjusting first the replenishment 
rates, and then the chemical concentra- 
tion of the replenishers until tank equi- 
librium was maintained. 

Equation (2), valid for the developer 
system not in chemical equilibrium, was 
used to obtain revised chemical usage 
values as more extensive data were col- 
lected. These new usage values were 
then used in Eg. (1) to obtain revised re- 
plenisher concentrations and replenish- 


ment rates. 


Table III. Approximate Cost of Developer Replenisher Per 1000 
Min. 


1000 ml 275 ml 
$1.1 


Cummins, Cogan and Weller: 


Formulas. 


Replenisher 


Concentrated Constituent 


4.70 g/l Calgon ... 

2.20 Sodium sulfite 

2.70 Kodak Color Develop- 

1.00 ing Agent, CD-2 
Sodium carbonate, 

7.30 anhydrous . 

0.25 Sodium bromide 
Sodium hydroxide 

42.70 Replenishment rate . 


0.275 1/min 


Chemical 
Cost 
Reduction 


200 ml 
$0.55 


65% 
65% 
where, 
F = chemical consumed by the film in 
g/min 
R = replenishment rate (also run-off rate) 
in 1/min 
X = replenisher concentration in 
Y, = initial tank concentration in g/l 
Y. = tank concentration at time / in g/1 


{ = minutes running time 
» = tank volume in liters 
e = base of natural logarithms = 2.71828 


Tables I and II show: the machine 
tank formulas; the replenisher formulas 
used at a 1 liter/min rate; and the re- 
plenisher formulas finally determined 
from the calculations and processing ex- 
perience established as 275 ml/min for 
the Eastman Color Negative system and 
200 ml/min for the Eastman Color 
Print system. 

Once replenisher formulas and_re- 
plenishment rates that would satisfac- 
torily maintain an equilibrium of chem- 
ical concentration in the tank solutions 
were found, they were used in the proc- 
essing of 60,000 ft each of Eastman 
Color Negative and Eastman Color 
Print Film exposed with typical pictures. 
Data were taken from  sensitometric 
strips processed after each 1,000 ft of film 
and from chemical analyses made after 
every 3,000 ft of film. Figures 1, 2, 3 and 
4 were drawn from these data to show 
the maximum photographic and chem- 
ical variability during the 60,000-ft 
run. The chemical data indicate slight 
changes in tank concentrations using the 
calculated replenishers, and further minor 


Concentrated Developer Replenishers 


Table Hl. Eastman Color Print Film, Type 5382, Developer 


Replenisher 


‘Tank Dilute Concentrated 
2.00 g/l 2.20 2.80 g/l 
4.00 4.50 5.20 
3.00 4.00 7.40 
17.10 18.80 17.10 
0.95 
1.00 


— 1.01/min 0.200 1/min 


adjustments might be desirable in a pro- 
duction operation. 

These tests were made on a continuous 
machine which normally operates at 
25 ft/min and is slower and smaller than 
those generally used by trade labora- 
tories; therefore, the processing data 
from this machine should be used only as 
a guide to the replenishment effects to be 
expected on any other continuous 
Eastman Color processing machine. 
The formulas and rates suitable for this 
machine would undoubtedly have to be 
adjusted to obtain the desired equilibrium 
with a different machine. Developing 
agent concentrations above 7.4 g/l 
should be avoided since this value ap- 
proaches their maximum solubility limits 
in the developer solution. 

The use of concentrated developer re- 
plenishers in this laboratory has resulted 
in a substantial reduction in chemical 
usage. The replenishment rates have been 
reduced from 1,000 mi/min to 275 ml/ 
min for Eastman Color Negative devel- 
oper, and from 1,000 ml/min to 200 
ml/min for Eastman Color Print de- 
veloper. 


Cost Data 


Chemical costs were computed for the 
developers used in this laboratory with 
the previous replenishers and with the 
concentrated replenishers. Chemical cost 
data were prepared from figures pub- 
lished in Chemical and Engineering News by 
the American Chemical Society on De- 
cember 31, 1956, and would be expected 
to vary somewhat throughout the coun- 
try and from year to year. 

The approximate costs of developer 
replenishers for processing 1,000 ft of 
Eastman Color Negative Film and 
Eastman Color Print Film with the nor- 
mal and reduced replenishment rates 
are shown in Table III. These costs will 
no doubt vary from one installation to 
another depending upon the type of 
equipment used, carry-in and carry-out 
rates, replenisher concentrations and 


flow rates. 
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Annual Meeting, 1957, Amendment of Bylaws 


Amendments proposed to the Society’s Bylaws were published in the August Journal, p. 487. They will be considered 
and voted on during the Annual Business Meeting of the Society at the Sheraton Hotel in Philadelphia on Friday, 


October 4, at 2:15 P.M. 


Errata 


John R. Turner and Einar W. Jensen, “Some principles of spray processing,” Jour. SMPTE, 65: 92-97, Feb. 1956. 
On p. 94, second column, for the U.S. Patent number 2123455 
read 2123445. 


A Directory for Members, April 1957, Part II 
On p. 28, for Burris, Edward E., c/o Beeland-Wood Films, Inc. 
read————,c /o Beeland-King Films, Inc. 
On p. 60, for Schlanger, Ben, Consultant, Audio-Visual Bldg., 108 W. 37 St. 
js read ——-—., Audio-Visual Building, 108 E. 37 St. 
On p. 81, add under Ohio: Maple Hgts., E. D. Bell. 


Ed. Note: Advice about bringing up to date the titles or positions of some members has been received since the Apri! 


Journal. Instructions for correcting listings will be appreciated at any time 
when it is again published in April 1958. 


- to help make a more accurate Directory 


motion-picture standards 


Reaffirmation of American 
Standard 


PH22.74-1951, Zero Point for Focus- 
ing Scales on 16-Millimeter and 8- 
Millimeter Motion Picture Cameras, was 
reviewed by the 16mm and 8mm Com- 
mittee, Standards Committee, ASA 
Sectional Committee PH22, and on July 
19, 1957, it was reaffirmed without 
change by the ASA as PH22.74-1951. 
Copies of this standard are available at 
twenty-five cents each on order from 
the American Standards Association, 
Incorporated, 70 East 45 Street, New 
York 17. 


PH22.23, 8mm Motion- 
Picture Projection Reels 


A proposed revision of American 
Standard Z22.23-1941 is published here 
for a three-month period of trial and 
criticism. 

Revision of this standard was first 
initiated in 1946. A wide diversity of 
opinion concerning reel dimensions was 
found to exist among the reel manu- 
facturers and several subsequent attemp’s 
were made to revise this standard. 
Agreement on the proposal was compli- 
cated by the large number of 8mm reel 
manufacturers and the insistence on a 
slotted keyway on both flanges. Con- 
sideration of the numerous recommen- 
dations and comments submitted to the 


16 & 8mm and Standards Committees 
was a lengthy process and this proposal is 
the result of many meetings, reports and 
revisions. 


vised to include a change in title, ad- 
dition of a scope, description of dimen- 
sions, notes, appendix and the inclusion 
of specifications for 200, 400, 600 and 
800-ft reels rather than the single 200-ft 
reel dimensions specified in the old stand- 
ard. 

All comments should be sent to J. 
Howard Schumacher, SMPTE Staff 
Engineer, prior to December 15, 1957. 
If no adverse comments are received, the 
proposal will then be submitted to ASA 
Sectional Committee PH22 for further 
processing as an American Standard. 
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Tuts Procram was checked for complete- 
ness and accuracy at the time it went to 
press, but a few variations may be expected 
before the opening date of the Conven- 
tion. Some expected information on a few 
authors and papers has not yet arrived, 
but in general the papers and _ sessions 
will be as presented below. 

There have been two general changes 
since the postal announcement was mailed 
on August 22. The session on Color TV 
has been moved from Tuesday afternoon 
to Wednesday morning and a session on 
Instrumentation High-Speed Pho- 
tography has been scheduled for Tuesday 
afternoon. The number of papers in the 
category of Laboratory Practice made 
it advisable to schedule two sessions, the 
first to begin Friday morning. 

Detailed information such as the timing 
of specific papers or committee meetings 
will be available from SMPTE head- 
quarters in New York (LOngacre 5-0172). 
It is suggested that interested persons tele- 
phone during the week before the Con- 
vention. 

Besides the information for pre-registra- 
tion for Convention events, the postal 


and 


‘announcement contained a card for con- 


veniently making hotel reservations. Res- 
ervations may be made by addressing: 

Lloyd B. Carswell, General Manager 

Sheraton Hotel 

1725 Pennsylvania Blvd. 

Philadelphia 3, Pa. 

The Yates for single rooms range from 
$8.50 to $18.00. Double rooms (two 
persons) are priced at $14.00 to $19.00. 
Registration for members is $5.00 and 
for nonmembers is $7.50. Ladies Regis- 
tration is $5.00. As has been the practice 
for some time, there will be a discount for 
early-birds. Members who send the money 
for luncheon and banquet tickets with 
their advanced registration are entitled 
to a discount of $2.00 on the combined 
price of the luncheon ($4.00) and banquet 
($15.00). 

The entertainment events de- 
scribed briefly in the August Journal 
(p. 492) and the “fun” part of the pro- 
gram not been changed. Sunday 
will be given over to historical tours and 
theatrical and sports activities during the 
day and the evening will include dining 
and dancing in pleasant places with pleas- 
ant company. A buffet supper at wonderful 
Cherry Hill Inn is still on the “tentative” 
list, but if the plans are “‘finalized’’ a 
bus will leave the Sheraton Hotel at 6:00 


were 


has 


p.m. for the convenience of the merry- 
makers. 
After the Semiannual Cocktail party 


at 6:45 P.M. on Monday evening, the 
Banquet and Dance will follow at 8:00 
P.M. 

The papers sessions will be prefaced with 
motion-picture short subjects which have 
been arranged by Jack McCullough and 
will include outstanding subjects from Walt 
Disney Studios, UPA, Columbia Pictures, 
Warner Bros., National Film Board of 
Canada and the Ford Motor Co. Several 
of the films scheduled for showing are 
award winners. 
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Advance Program: 


Tentative Schedule of Committee 
Meetings 
Wednesday, October 2 
6:00 P.M. Current Convention  Ar- 
rangements 
Thursday, October 3 
10:00 A.M.PH3 
Friday, October 4 
10:00 A.M. Film Projection Practice 
2:00 P.M. Sound 
Saturday, October 5 
8:30 A.M. Association of Cinema Lab- 
oratories, Breakfast 
9:30 A.M. Closed Circuit TV 
:00 P.M. Laboratory Practice 
:30 P.M. Section & Student Chapter 
Officers 
4:00 P.M. Television 
Monday, October 7 
10:00 A.M. 83d Convention Papers 
10:00 A.M. PH22 
2:00 P.M. Board of Editors 
3:00 P.M. Publications Advisory 
2:00 P.M. Film Dimensions 
Tuesday, October 8 
10:00 A.M. High-Speed Photography 
2:00 P.M. 16 & 8mm 
Wednesday, October 9 
10:00 A.M. Screen Brightness 


wn 


Final schedule will be listed in the Convention 
Program and meeting notices will be maiied to 
committee members. 


If your questions have not been answered 
here, call Society headquarters especially 
if some special item is of paramount importance. 


THURSDAY — OCTOBER 3 
2:00 Registration opens in the Third Floor 
Assembly, Sheratoa Hotel 


FRIDAY MORNING — OCTOBER 4 


9:00 Registration 


10:00 LABORATORY PRACTICE I 


Large-Capacity 16mm Printer Loop Trees 

RUSSELL N. JENKINS, VICTOR E. PAT- 
TERSON and GARLAND C. MISENER, 
Capital Film Laboratories, Washington. D.C. 


Improvements in Variable-Density Recording 
JOHN A. MAURER, JM Developments, Inc., 
New York 
A mirror galvanometer with a suitable optical 
system gives a recording line of light of constant 
dimensions and variable intensity. By the use of a 
suitably designed mask, the variation of inten- 
sity with the applied electrical signal can be 
made nonlinear in any desired way. This non- 
linearity can be adjusted to suit the charac- 
teristics of any film and method of processing so 
as to produce a soundtrack in which the relation 
of light transmission to the original electrical 
signal is linear over very nearly the entire range 
of transmission that can be obtained with the 
type of film and processing in question. The cases 
of practical interest are recording on “‘positive”’ 
type films for direct playback, normal negative- 
positive sound recording and printing, recording 
on reversal stocks for direct playback, and re- 
cording predistorted “‘direct positive’’ originals 
which yield linear prints when printed on re- 
versal stocks. In all of these cases the method 
yields prints having reproduction levels 6 to 8 
db higher than have been obtained by previous 
variable-density recording techniques, with low 
distortion, and with exceptionally good high- 


82d Convention — Philadelphia 


frequency response when the method is employed 
for “electrical printing’ on either black-and- 
white or color stocks. A special printer which uses 
this technique to produce prints carrying optical 
soundtracks from original newsreel films carry- 
ing sound recorded on magnetic stripes is de- 
scribed and illustrated. 


Use of a Motion-Picture Printer as a Sensitom- 
eter 
ROBERT O. GALE and JOHN J. GRAHAM, 
Eastman Kodak Co., Rochester, N.Y. 
A Bell & Howell Printer, Model D, can be used 
as a sensitometer for exposing process control 
strips in small laboratories or for emergency 
work. The variability in exposure of a printer 
was only slightly greater than that of a commer- 
cially used sensitometer, when the instruments 
were compared under carefully controlled condi- 
tions. The procedure includes the selection and 
storage of check film stock, printer control, moni- 
toring and control of illumination, and making 
controlled exposures. 


An Electromechanical Light Valve For Motion 
Picture Printers 
FRANK HERRNFELD, Frank Herrnfeld En- 
gineering Corp., Culver City, Calif. 
This paper describes a light valve which is ac- 
tuated from a control tape without use of inter- 
vening relays. The average change in intensity 
will take 10 msec, or less than one sprocket hole, 
when printer is running at 90 ft/min. The total 
maximum change obtainable is three stops, which 
may be divided into 32 or 64 equal logarithmic 
increments. Flatness of field is that of a projec- 
tion-type system. Light intensity is limited only 
by the size of lamp used. 


A New High-Speed 16mm Reversal Color 
Camera Film 
HAROLD JONES, Ansco, Binghamton, N.Y. 


12:00 Get-Together Luncheon 


Speaker: Theodore A. Smith. Executive 
Vice-President, Industrial Electronic Products, 
Radio Corp. of America 


FRIDAY AFTERNOON 
2:15 ANNUAL BUSINESS MEETING— 
Admendment of Bylaws 


2:30 LABORATORY PRACTICE II 


Superimposed Titles on Color Films by a 
Photo-Resist Method 
W. I. KISNER and J. J. MURRAY, Eastman 
Kodak Co., Rochester, N.Y. 
A method for adding titles to conventional image- 
bearing color photographic materials is de- 
scribed. The procedure involves preparation of a 
black-and-white title positive, coating of the 
color film with a photo-resist material, exposure 
and development of the resist, selective removal 
of the title images by the action of destructive 
solutions and, finally, removal of the resist. The 
method has been successfully used with Koda- 
chrome, Ektachrome and Eastman Color Print 
Films. Applications include titles for motion-pic- 
ture release prints, slidefilms and individual 
transparencies. 


Glass Filters for Color Printing 
RICHARD L. WHITE and ROBERT C. 
LOVICK, Eastman Kodak Co., Rochester, N.Y. 

Narrow-band filters are used to print Eastman 
Color Negative Film, Type 5248, onto Eastman 
Panchromatic Separation Film, Type 5235, and 
for printing these separations onto Eastman Color 
Internegative Film, Type 5245. Such filters are 
also used in additive printers for making prints 
onto Eastman Color Print Film, Type 5382. The 
gelatin filters used for this purpose can be re- 
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MR. EXHIBITOR: 


Today’s movie-goer is light-conscious. Without 
realizing it he compares your picture with what 
he sees on other screens— with what he’s heard 
about advances in color, wide screens and life-like 
projection. Your customers expect the best. 
‘“‘National’’ Projector Carbons meet today’s 
demand for bright light at minimum cost to ex- 
hibitors. Here, for example, are four “National” 


Whether you know it or not he’s 
judging the light on your screen 


carbons offered in the past few years that provide 
as much as 20% more light with up to 25% 
slower burning: 


“Suprex” 7mm Carbon 
“Suprex” 8mm Carbon 
10mm High Intensity Carbon 
11mm High Intensity Carbon 


ATIONAL PROJECTOR CARBONS 


TRADE MARK 


meet the demand for more and more light. 


UNION 
CARBIDE 


The terms ‘‘National’’, “ Suprex’’ and ‘‘Union Carbide”’ are trade-marks of Union Carbide Corporation 
NATIONAL CARBON COMPANY .« Division of Union Carbide Corporation » 30 East 42nd Street, New York 17, N.Y. 
SALES OFFICES: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco « IN CANADA: Union Carbide Canada Limited, Toronto 
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placed with glass filters with a great increase in 
stability and a gain in exposure. All the glass 
filters recommended are standard stock Corning 
glass filters with one exception. A unique red- 
absorbing filter, used in the green filter combina- 
tion, has been made on special order by the 
Corning Glass Works and will be supplied by the 
Eastman Kodak Co. 


An Automatic Printer Light Selector for the 

Bell & Howell Models D and J Printers 
L. WARGO, H. M. LITTLE and H. L. BAUM- 
BACH, Unicorn Engineering Corp., Hollywood 
A device has been designed to bring about the 
automatic setting of the printer light selection 
lever on the Bell & Howell Models D and J 
Printers. Punched paper tape containing the 
printer light sequence is prepared on a keyboard- 
perforator and this tape fed into a tape reader. 
The electrical signals produced in the reader 
are then decoded by a computer unit which in 
turn directs a servo unit in its manipulation of 
the printer lever. The action of the device is 
considerably more rapid and accurate than 
manual performance and, of course, it can 
operate in total darkness. The robot unit is very 
easily installed on the printing machine and it 
demands no mechanical alteration of the print- 
ing equipment. 


A New Color Timer for Motion-Picture Films 
J. W. STAFFORD and H. L. BAUMBACH, 
Unicorn Engineering Corp., Hollywood 
A new device has been developed for the deter- 
mination of the correct printing exposures for 
color films. The device accepts a density range 
test as exposed under the negative scene with 
average standard exposure conditions. The view- 
ing field under the test positive may be varied 
in hue to the desired color balance while a condi- 
tion of constant brightness is automatically 
maintained. A built-in analog computer calcu- 
lates the corrections from the standard condition 
in terms of red, green, and blue light for additive 


The Television Power-operated Camera 
Crane Truck Mark II, flexible in move- 


printing; and of cyan, magenta, and yellow light 
for subtractive printing. The variable hue view- 
ing field is surrounded by standard photometric 
fields to maintain constant eye adaptation. The 
system enables the color timer to specify correct 
printing conditions directly from the single test 
series. In most cases, a fully corrected print is 
produced directly from the color timing. 


A New Automatic Light Control for Additive 
Color Printing 
HANS-CHRISTOPH WOHLRAB, Bell 
Howell Co., Chicago. 
Splitting up a white light beam into the three 
fundamental colors, red, green and blue, is done 
by dichroic mirrors. The individual lights are 
controlled by vanes and then reunited in the 
printing aperture. The vane setting is controlled 
by a five-hole code on a commercial control tape. 
The color informations are fed into a memory 
system and released by a patch or notch cue to 
the vanes. Besides this the tape controls the 
fader as well as the automatic start and stop of 
the printer. The paper explains the reasons for 
the adopted solution of the different problems, 
shows the technical data and describes an applica- 
tion of the light control on an additive color 
printer. 


An Instantaneous Electronic Color Negative 
Film Analyzer 
C. J. HIRSCH, Hazeltine Research Corp., Little 
Neck, N.Y. 
This paper describes an analyzer for color nega- 
tive film which displays instantaneously a posi- 
tive color picture on a color TV tube when a 
color negative is inserted in the device. Color 
balance and density are adjusted by calibrated 
controls whose settings are used by a printer to 
produce a positive closely approximating the dis- 
played picture. The device uses TV techniques 
to simulate additively the subtractive properties 
of positive film in spectral taking sensitivities, 
gamma, contrast, and unwanted dye absorptions. 


ment, easy to handle, simple to service. * 


.Maximum length with job in lowest position 11’ 9 


” 


FRIDAY EVENING 
8:00 Awards Presentations 


Dr. Filmore Park, National Research Council 
of Canada, will present an illustrated lecture 
on “Photography and the IGY.” 


SATURDAY MORNING — OCTOBER 5 
9:00 GENERAL MOTION-PICTURE 


The Optics of the Lenticular Color-Film Proc- 
ess 

R. KINGSLAKE, Eastman Kodak Co., Rochester, 
NLT. 


In spite of the fact that the lenticular color-film 
process has been known for fifty years, very little 
commercial use has been made of it largely be- 
cause of the lack of suitable lenses. The require- 
ments of the various optical components used in 
cameras, printers and projectors are discussed, 
and it is shown that every optical requirement 
can be met. However, this will often require 
specially designed lenses, which are likely to be 
unusually large and consequently expensive. 


The Projection Optical Assembly Considered 
as an Integral System 
HAROLD E. ROSENBERGER, Bausch & Lomb 
Optical Co., Rochester, N.Y. 
The function of each of the optical components of 
the projection assembly and the interrelationship 
between these components are discussed. The 
true f-number of the system is contrasted with the 
f-number of the projection lens, considering the 
effects of going to higher speed systems. The 
components of an up-to-date optical projection 
system including the new multilayer light-reflect- 
ing, heat-transmitting reflectors are described. 


6" 3" 
1,736 lbs. 
150 ft. per minute 
27 ft. per minute 


Maximum height to camera levelling head 
Minimum height to camera levelling head 
Net weight approximately 
Maximum Tracking Speed 
Minimum Tracking Speed 


Manufacturers of Television Camera mountings 
of all types 


Write for descriptive leaflet to 


CINEMATOGRAPH EXPORT LIMITED 


(SOLE EXPORTING AGENCY FOR W. VINTEN LIMITED, LONDON) 
Phone: GLAdstone 6373 715, North Circular Road, Cricklewood London, N. W. 2. Cable: Cinexport, London 
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Can Xenon Arc Lamps Replace Carbon Arc 
Lamps? 

WARREN B. REESE (Prepared Jointly by Mac- 
beth Corp., Newburgh, N.Y., and OSRAM, 
Munich, Germany) 

Xenon arc lamps have inherent properties as to 

spectral energy characteristics, luminous effi- 

ciency, electrical operating characteristics, and 
geometrical characteristics which make them 
attractive, from both a technical and an econom- 
ical point of view, as the first new light source 
which is feasible as a replacement for the tradi- 
tionally used carbon arc lamps in motion-picture 
film projectors. Technical data on xenon lamp 
operating characteristics, projector optical de- 
sign, and screen brightness measurements will 
be discussed fully. Practical experience as a re- 
sult of xenon lamps already being used in film 
projectors will also be covered. 


Acoustic Considerations in The National Film 
Board of Canada Studios 
R. W. CURTIS, National Film Board, Montreal. 
Special building techniques have permitted the 
attainment of a high degree of sound isolation in 
the Montreal studios of Canada’s National Film 
Board. A description is given of these techniques 
and of the methods whereby the various theaters 
and recording studios were given suitable acoustic 
characteristics. The apparatus and procedures 
used in the acoustic measurements will be de- 
scribed. 


Photographic Duplicating of Variable-Area 
Sound Recordings 
J. F. FINKLE, Eastman Kodak Co., Rochester, 
N.Y. 
A sound recording quality comparison is made 
between prints made directly from original 
variable-area negatives and prints made from 
photographic duplicate negatives. The relation- 
ship of the densities of the master positive and 
dupe negative to cross-modulation distortion, 
signal-to-noise ratio, and frequency response of 
the final print is discussed. 


Progress Report on Infrared Transparency of 
Magnetic Tracks 

GEORGE LEWIN, Army Pictorial Center, Long 
Island City, N.Y. 

A report on further tests of the infrared trans- 

parency effect, including some preliminary work 

on 35mm reproducers and additional 16mm 

demonstration material. The first report appears 

in this issue of the Journal. 


Use of Multitrack Recorders for Simultaneous 
Mastering of Single-Channel and Stereo 
Releases 

C. ROBERT PAULSON, Ampex Corp., Redwood 
City, Calif. 

The single-channel magnetic recorder as a 

mastering device is giving way to the multi- 

track recorder for reasons of greater flexibility 
and economy in the mastering session. Specially 
designed equipment with as many as eight sepa- 
rated channels is currently in use. Various erase, 
recording and playback head configurations, and 
specialized control and inter-record circuits give 
improved flexibility both in mastering and re- 
recording. Operational and technical features of 
such apparatus are described and demonstrated. 


Averaging Screen-Illumination Readings 
ARMIN J. HILL, Motion Picture Research Council, 
Hollywood 
In obtaining the total output of a projector, or 
the total illumination which falls on a projec- 
tion screen, it is customary to read the incident 
intensity at selected points in the illuminated 
area. These readings are then averaged by a 
suitable weighting formula to give the average 
over the face of the screen. This paper discusses 
some of the more commonly used formulae, con- 
siders their relative accuracy and the effects of 
various screen aspect ratios on the results ob- 
tained with them. It also analyzes various types 
of errors on the basis of an idealized distribution 
pattern which experience has shown checks 
closely with practical results. 


| | 
| 
| | i| Sie. : 
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Everything under 


one roof! 


RCA Sound Recording 
Editing 
Processing 


Printing, Color and 
Black-and-White 


Magnetic Laminating 


CAPITAL 


SATURDAY AFTERNOON 


2:00 CLOSED CIRCUIT TV AND 
VIDEO TAPE RECORDING 


Economic Consideration in Closed-Circuit TV 
Design 
DONALD KIRK, JR., Jerrold Electronics Corp., 
Philadelphia 
During the last five years a number of systems for 
distribution of entertainment-type TV program- 
ming via wire to homes of paying subscribers 
have been successfully installed and operated. 
This paper considers the economic factors which 
have led to the systems currently being installed. 
Areas of greatest possible improvement are out- 
lined. Systems designed to take care of different 
billing procedures are discussed. Some guesses 
are made as to what may evolve in the system of 
the future. 


Television in Washington County Schools 
JOHN R. BRUGGER, Board of Education, 
Hagerstown, Md. 

Teaching by television has been tested in the 
elementary and high schools of Washington 
County, Md. The effectiveness of this method is 
evaluated and the problems encountered, par- 
ticularly with respect to equipment and facilities, 
are described. 


Visual Amplification 

H. J. SCHLAFLY, Teleprompter Corp., New York 
“Visual amplification” is a specialized applica- 
tion of closed-circuit TV. It is to the sense of 
sight what studio amplification is to the sense of 
hearing. This technique, described here in de- 
tail, permits the pickup and magnified display of 
visual details. 


The Ampex Videotape Recorder: An Evolution 
CHARLES P. GINSBURG, Ampex Corp., Red- 
wood City, Calif. 
The Ampex Videotape Recorder came as a con- 
siderable surprise to the TV industry, when it 
was demonstrated in April 1956. Behind the 
machine was a long development project whose 
story has never previously been told. The 
approaches which failed, the unexpected solu- 
tions which turned up while searching for others, 
the experiments that succeeded, and the inter- 
| play of technical contributions by the staff’s 
creative personalities are described by the head 
of the project. 


Videotape in 1958—A Discussion of the 
Production Ampex VTR 
| ROSS H. SNYDER, Ampex Corp., Redwood City, 
Calif. 
During the past year eleven laboratory hand- 
| built Videotape Recorders performed a large 
part of the local clock time-delay TV program- 
ming for the three largest U.S. networks. Planned 
as intensive field testing, this use dictated ex- 
| tensive revisions and refinements of the original 
| design. Interchangeability of tapes from VTR 
to VTR, improved dubbing facilities, tape edit- 
ing, syne source separation, and improved com- 
ponent accessibility are all, in part, contributions 
by industry users. This paper discusses problems 
encountered and solved in TV’s first VTR year. 


Magnetic Tape for Video Recording 
R. A. von BEHREN, Minnesota Mining & Mfg. 
Co., St. Paul, Minn, 

The new video tape recording systems now in 

commercial and experimental use require special 

magnetic tapes differing in design from standard 

types, and manufactured to a standard of per- 

fection which a short time ago was believed im- 

possible to achieve. This paper discusses some of 

the unique features of video recording tapes and 
the problems encountered in their development. 


FILM LABORATORIES, INC. 


1905 Fairview Ave., N.E., 
Washington 2, 
LAwrence 6-4634 


MONDAY MORNING — OCTOBER 7 
9:30 MILITARY USES OF TV I 


Pickup Tube Performance With Slow Scanning 
Rates 
CHARLES T. SHELTON, 
America, Camden, N.J. 
For military purposes it is often desirable to 
operate a TV system at nonstandard scanning 
rates. This paper reports the result ef a Signal 
Corps sponsored study of the operation of 
standard image orthicons and vidicons at reduced 
rates. The resolution, sensitivity and other 
characteristics of these tubes have been measured 
and thought has been given to characteristics 
desired for tubes designed particularly for slow- 
scan operation. 


Radio Corp. of 


Control Information by Television — Inau- 
gural Parade 1957 
Lt.-Col. HOLLIS DAKIN, Army Pictorial Center, 
Long Island City, N.Y. 
This paper is devoted to a detailed explanation 
of the closed-circuit TV system used by the Army 
for contrel ef mevement of the Inauguration Day 
Parade, 1957. Control informatien was available 
for the immediate use of the parade marshals 
through complete coverage of the parade route 
by vidicon (TTV-6 and Tele-Scout) and image- 
orthicon equipment. 


Staff Information by Television — Operation 
King Cole, 1957 

Lt.-Col. HOLLIS DAKIN, Army Pictorial Center, 
Long Island City, N.Y. 

This paper explains how the Army used closed- 

circuit TV to disseminate timely information 

simultaneously to a Field Army Staff during 

“Operation King Cole” at Fort Polk. This was 

the first large-scale attempt by the military to 

provide necessary staff information via closed- 

circuit TV. 


Airborne Closed-Loop TV System 
ARTHUR F. FLACCO, Radio Corp. of America, 
Camden, N.J. 

This paper describes a militarized airborne TV 
system which uses wide-spaced image orthicons 
(Type 6849) and nonstandard line and field 
rates. The need for remotely located cameras of 
reduced size presented deflection circuitry 
problems. Temperature extremes and vibration 
and shock effects had to be overcome without 
exception for any component in the system. The 
complete system consists of two cameras, a syn- 
chronizer, a monitor, a power supply, and an 
auxiliary field rate unit. 


Some Aspects of the Application of TV to the 
Tracking of Guided Missiles 
HOWARD L. ROBERTS, Denver Research Inst., 
Univ. of Denver, Denver, Colo. 
An investigation to determine whether television 
could increase the range of optical tracking de- 
vices has been conducted for the U.S. Navy Air 
Missile Test Center, Point Mugu, Calif., by the 
Denver Research Institute. Range is limited 
by loss of object contrast. An expression is de- 
veloped which indicates that electrooptical de- 
vices could detect lower contrasts than can the 
human eye. The parameters of a TV system for 
aerial tracking are discussed. Both greater and 
lesser ranges were obtained in experiments. 
Other means by which TV performance might be 
improved are discussed. 


TV Viewing of Rocket Engine Test Cells 
JAY P. MITCHELL, Diamond Power Specialty 
Corp., Lancaster, Ohio 

A remotely operated closed-circuit TV system 
especially engineered for viewing rocket engines 
under test conditions is discussed. The TV 
camera incorporates a zoom lens system, pan and 
tilt pedestal, and a weatherproof and soundproof 
camera housing. All camera functions, electrical, 
optical, and mechanical, are completely con- 
trolled from a master control console. The 
problem of acoustic shielding against noise at 


| levels around 200 db is described. 
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BUILDING, 619 W. 54th ST, NEW YORK 19. N.Y, JUDSON 6-0360 


MONDAY AFTERNOON 
2:00 MILITARY USES OF TV II 


The Development of the Navy Transparent 
Cathode-Ray Tube 

Part I 

Cdr. G. W. HOOVER, USN, Office of Naval 
Research, Washington, D.C. 

Part II 

ROSS AIKEN, Kaiser Aircraft and Electronics 

Part III 

Dr. CHARLES FELDMAN, 
Laboratory, Washington, D.C. 

Part I concerns the establishment of the require- 

ments and the need for the development of a 

transparent cathode-ray tube to be used in air- 

craft for data display. It points out the necessity 

for a transparent medium to be located in the 

area of the windshield in order to eliminate the 


Naval Research 


necessity for transition from instrument flight to 
contact flight and vice versa. 

Part II covers the technical aspects of the tube, 
including a description ef the circuitry. 

Part III discusses the development and utiliza- 
tion of a transparent phosphor to be used in the 
flat plate cathode-ray tube. The discussion in- 
cludes slides explaining the development of the 
phosphor with actual demonstration of the trans- 
parent phosphor. 


Television for Use Under Rugged Environ- 
mental Conditions 

JOHN P. DAY and FRANK R. PIKE, Kintel, 
a Div. of Cohu Electronics Co., San Diego, Calif. 

A variety of applications that have been made of 

TV equipment under extreme environments is 

reviewed. The generally desirable character- 

istics of these equipments are examined, and the 

sources of present-day difficulties are discussed. 


| ADVANCED 
MODEL 


JUNIOR TRIPOD 


Vastly Improved Over Any 


Tripod in Its Class! 


FITS ALL TYPES OF MEDIUM WEIGHT CAMERAS 


Outside, knurled camera tightening knob with an- 
gle gears e Telescoping, offset tripod handle with 
second handle position e Positive pan and tilt 
locks, with large tightening levers e Detachable, 
precision machined friction plate e One-piece leg 
locking knobs for quick adjustments, even tension 
e Aluminum leg supports with leg rest ledge— 
aluminum leg bearings e Extra smooth friction 


head—guaranteed for 5 years @e Seasoned, solid 


OnLy #145 


hardwood legs, oil treated and polished—will not 


stick e@ Write for illustrated brochure. 


(Sturdy Fibre Carrying Case $18) 


MPROVE YOUR FILM TITLES 
with TEL-Animaprint 


“The Dept. Store of the Motion Picture Industry” 


Greatest Dollar for Dollar Value 
in its field! 


The first sensibly priced HOT PRESS TITLE 
MACHINE for high quality, fast dry lettering— 
the answer to economy and precision ac- 
curacy in film titling. Prints dry from colored 
foil for instant use. Acme pegs assure perfect 
registration on paper or acetate cells. Prints 
all colors. This versatile Hot Press will produce 
titles in any language—main titles, sub- 
titles, trailer titles, TV commercials, slide 
films, super-imposed subtitles, shadow and 
third dimensional effects, etc. These may 
be applied to any kind of art, scenic or live 
action background, including photographs. 


WITH NEW HEATING CONTROL Only $435 


Write for TEL-Anim2a brochure 
covering every animation need. 


CIVEMA SUPPLY CORP. 


Dept. T, 600 WEST 52nd ST., NEW YORK 19,N. Y. Phone: PL 17-0440 
Western Branch: 6331 Holly'd Bivd., Holly'd 28, Calif.—Phone: HO 7-2124 


The design features of a system built for rugged 
usage are detailed. 


Army Television Research and Development 
WILLIAM A. HUBER, U.S. Army Signal Engi- 

neering Laboratories, Ft. Monmouth, N.J., and 

RICHARD B. LeVINO, Smith-Corona, Inc. 
Military TV application requires equipment 
with technical and operational characteristics 
that differ from those found in industry. To 
produce such equipment the U.S. Army Signal 
Engineering Laboratories conducts a compre- 
hensive research and development program that 
embraces all phases of the art. A technical survey 
of this activity is given indicating those tech- 
nological limitations that now exist and are seri- 
ously impeding the military applications cf tele- 
vision together with the developed or proposed 
methods of solution. 


Advances in TV Performance to Satisfy Mili- 
tary Requirements 

C. L. ELLIS, General Electric Co., Syracuse, N.Y. 
Many military uses of television require one or 
more performance characteristics which are far 
beyond those of conventional entertainment and 
closed-circuit television. These characteristics 
include extremely high resolution, color, high 
sensitivity, and sterecscopic viewing. These 
requirements and how they were met for par- 
ticular applications are discussed in detail. These 
applications include surveillance, remote han- 
dling of hazardous materials, missile observance, 
and data reporting. 


MONDAY EVENING 
6:45 COCKTAIL PARTY 
8:00 BANQUET AND DANCE 


TUESDAY MORNING — OCTOBER 8 
9:00 LARGE-SCREEN TV 


Survey of Large-Screen TV Projection Equip- 
ment 
FRANK N. GILLETTE, General Precision Labora- 
tory, Pleasantville, N.Y. 
The large-screen equipment available to the 
industry in the period around 1950 was described 
to the Society in a number of different papers. 
Since that period certain changes have taken 
place in the equipment, but these changes have 
passed generally unnoticed because of the rela- 
tively dormant state of the closed-circuit field. 
A survey of the equipment now used in this very 
active field is presented. 


A High-Brightness TV Projection System 
G. W. ELLIS and C. L. ELLIS, General Electric 
Co., Syracuse, N.Y. 

Of all the types of TV projection systems used 
today, the Eidophor is unique. Being of the 
“light-valve” type, it is capable of brightness 
comparable to film projectors. The principles of 
operation are reviewed with a description of the 
methods used to achieve almost completely 
automatic operation. Some interesting applica- 
tions are discussed. 


Television — Group Viewing 

H. J. SCHLAFLY, Teleprompter Corp., New York 
The presentation benefits of group viewing of a 
single visual display screen as compared to 
localized viewing of multiple screens are dis- 
cussed. Technical considerations of large-screen 
TV projection viewing, including audience size 
and location, screen size and type, screen bright- 
ness, equipment location, and other room and 
viewing factors are discussed. 


Medium-Sized Screen Color TV Projection 
S. L. BENDELL and W. J. NEELY, Radio Corp. 
of America, Camden, N.J. 

Closed circuit television has created a need for 
picture display equipment suitable for large 
groups. Basic engineering and economic factors 
influencing the design and use of such equipment 
are discussed. The wide variety of applications 
for such a unit dictates that special emphasis be 
put on compactness, mobility and easy operation. 
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CLEANER-REWIND* 
Unicorn’s portable, fully-automatic 
Cleaner-Rewind guarantees safety, 


Four noteworthy developments speed and full protection of film — 
through the use of an ingenious air 


from the laboratories of the and vacuum squeegee cleaning unit. 
Will clean and rewind 3,000 foot film 
UNICORN ENGINEERING CORPORATION .. roll in one operation at rate of 250 
; feet per minute. Air and vacuum 
designed to meet the supply are self-contained. 
MODEL +D2032A—35mm 
exacting requirements of the MODEL #D2034A—16mm or 35mm 


72” high, occupies approximately 2'x2’ floor area. 


film processing industry. 


COLOR TIMER* 


A scientific instrument designed to 
enhance the skill of the timer... 
Providing a fast, simple and accurate 
method of correcting the exact amount 
of color unbalance and of registering 
the computed amount of color 
correction required for either additive 
or subtractive printing 

techniques . . . Portable, lightweight, 
either 16mm or 35mm. 


TAPE SPLICER* 


Unicorn’s automatic Tape Splicer 
provides a very thin, extra strong 
splice. Operates with speed, safety and 
freedom from error even in total 
darkness. Pressure-sensitive 
Mylar-base tape wraps completely 
around cut edges of film, resulting in 
a film-saving butt splice. 800 splices 
per loading. 


UNICORN MODEL +A2835—35mm 
ANNOUNCES 7 MODEL +A2870 (on special order)—70mm 
4 PRINTER ROBOT* 
WITH PRIDE ae Three separate plug-together units 
: comprise Unicorn’s Printer Robot: a 
paper tape reader, a computer-decoder 
j and a servo mechanism. Robot 
; automatically selects and makes light 
changes from punched tape 
eliminating human errors. On Bell 
and Howell printers, models D and J 
no installation modification is 
required. Also available (but not 
shown here) is Unicorn’s Keyboard- 
Perforator, MODEL #A2807, which 
produces the 8-hole paper tape. 
MODEL #+A2805 for 115SV AC 
60 cycle operation. 


*patent pending 


For descriptive literature detailing 
these and other Unicorn products, 
please write or wire the... 


UNICORN ENGINEERING CORPORATION 


1040 NORTH McCADDEN PLACE + HOLLYWOOD 38, CALIFORNIA - HO 4-8131 
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These requirements have resulted in the design 
of a small inexpensive TV projecter suitable for 
colcr or monochrome. Its operational features 
are described. 


The Advantages of Using a Controlled Projec- 
tion Screen With Projection Television 
.W. T. SNYDER and E. S. JOHNSON, Universal 
Screen Co., Clinton, Mass. 
rhis paper discusses brilliance comparisons and 
methods of obtaining brilliance results. Com- 
parisons are made using the matte-surface 
magnesium-carbonate block as the criterion. 
Brilliance ratings and their ratio to horizontal 
and vertical controls are discussed. The paper 
also covers light output of projection TV units 
and its ratio to screen brilliance and considers 
light resistance, color rendition, tone graduation 
and resolving power of lenticular screen material. 


FOR A HAPPY PRESENTATION 


The joy of accomplishment is a universal happiness. 
Especially in the case of a film which is your creation, born 


out of hard work and careful planning. 


Because Precision’s staff of specialists adds its own 
creative efforts to yours by the use of specially designed 
equipment, and by careful handling and intelligent timing — 
you might say we are fellow creators, working with you 

to bring out all you’ve put into the original ...Yes, 


and maybe more! 


So, when you turn those 16mm dreams into 


realities, be sure to call upon Precision for the accurate, sound - 


and exact processing your films deserve. 


Remember: Precision is the pace-setter in processing 
of all film. No notching of originals —scene to scene 


color correction, optical track printing, 
all are the very best ...35mm service, too! 


Automatic Announcing Techniques for TV 
Stations 
W. H. HARTMAN and R. A. ISBERG, Ampex 
Corp., Redwood City, Calif. 
Magnetic tape recordings of local announce- 
ments for use with film and network programs 
can be easily prepared at the convenience of the 
announcing staff. The equipment used for this 
purpose at KCRA-TV, Sacramento, Calif., 
makes it possible to record most of the local 
announcements for an 18-hou~ operating day in 
less than an hour’s time. Sub-audible control 
tones, recorded after each announcement, auto- 
matically stop the tape transport. The tech- 
nician on duty does not need to refer to the 
announcement continuity once he has started to 
play an announcement on the air. This technique 
can also be used with additional control tones to 
operate projection equipment, thereby eliminat- 


you'll see ‘a and hear 


PIRI E| 


Frum 


tABORATORIES,. 


21 West 46th Street, New York 36, New York 


A DIVISION OF J A. MAURER. INC 


ing errors on the part of operators when they are 
required to switch large numbers of slides during 
an anncuncement. 


Automatic Cuing of TV Film Projectors 
B. F. MELCHIONNI, Radio Corp. of America, 
Camden, N.J. 

With the advent of automation in TV stations, 
it has become apparent that methods must be 
developed to cue the film automatically at the 
start of each film sequence. This paper describes 
methods for automatically stopping a projector 
with a predetermined frame in the gate by adding 
suitable cuing infcrmation to the film and associ- 
ated reading and control mechanisms to the 
projecter. 


TUESDAY AFTERNOON 


2:00 INSTRUMENTATION AND 
HIGH-SPEED PHOTOGRAPHY 
SESSION I 


Mobility in Underwater Cinematography 
DIMITRI REBIKOFF and PAUL CHERNEY, 
Submarine Research Institute, France 

The need exists for a mechanical device, easily 
controlled by one man from without or within, 
which can move as a fish or a swimming diver, 
unhampered by the limitations of pressure, cold 
and exhaustion experienced by the diver. The 
conventional submersible, even when equipped 
with an atomic power plant, is impractical be- 
cause of relative fragility, hi h costin money and 
manpower, monstrous size, limited depth and 
poor maneuverability. The prototypes of the 
miniature submarine, Pegasus, represent a great 
step forward toward the solution of underwater 
photographic problems. 


Characteristics of Aquar Correction Lenses 
A. IVANOFF, Submarine Research Institute, 
France, and PAUL CHERNEY, Cinefot Inter- 
national Corp., New York 
It is possible to overcome in some degree the loss 
of field of view in submarine photography by 
using wide-angle lenses. Using this method, 
submarine photography, which demands the 
largest possible field of view, compares unfavor- 
ably with normal photography on land. The 
aberrations produced by the flat window reduce 
the quality of the image. The chromatic aberra- 
tion introduced by a flat window is perceptible at 
distances greater than 5 mm from the center of 
the film. Astigmatism is noticeable for distances 
less than 2 m using //4, and for distances less than 
5 m using f/2, and, finally, distortion is notice- 
able when the field of view is greater than 60°. 
It is desirable, therefore, to replace the plane 
window by an optical system which does not 
introduce aberrations and which permits the 
taking of submarine photographs with the full 
field of view of a wide-. ngle lens. 


Explosive Studies With an Ultra-High-Speed 
Reimaging Camera 
M. SULTANOFF, Terminal Ballistics Laboratory, 
Aberdeen Proving Ground, Md. 
The optical and mechanical features incorpo- 
rated in the design of a commercially available 
25-frame ultra-high-speed “‘reimaging camera” 
are described. Techniques for the application of 
this camera to the study of several explosive 
events are presented. A motion picture, prepared 
for cine-playback of the 25 individual frames at 
time magnifications of approximately 200,000: 10 
(at standard 16-frames/sec projection speed) 
which greatly extend the qualitative data avail- 
able from the individual photographic exposures 
will be shown as part of this paper. 


A New 35mm High-Speed Motion-Picture 
Camera 

ROBERT D. SHOBERG and ROBERT J. 
MARSHALL, Sherman Fairchild @ Associates, 
Inc., Yonkers, N.Y. 

From a users point of view, three points are ex- 

tremely important when considering the func- 

tions of a high-speed motion-picture camera. 
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DOMESTIC 
DEALERS 


NEW YORK 
Equipment 
0 


Camera Mart Inc. 
Comprehensive 
Service Corp 
Florman & Babb 
National Theatre 
Supply 

Reeves Equipment 


0. 
S. 0. S. Cinema 
Supply Corp 


WASHINGTON, 
Fuller & d’Albert 
Inc. 


TEXAS—Austin 
Bradshaw & 
Harman 


CALIFORNIA— 


Supply Corp. 


Los Angeles 
Birns & Sawyer 
Comprehensive 
Service Corp. 


Redwood City 
Mark Larwood Co. 


WYOMING—Laramie 
The Taxidermist 


ILLINOIS—Chicago 
Television Equip- 
ment Co 


Quincy 
Gates Radio Co. 


NO. CAROLINA— 
Charlotte 
Carolina Film 
Service Inc. 


PENNSYLVANIA— 
Philadelphia 
Foto Mart Inc. 


MASSACHUSETTS— 


» Boston 


Smith's Photo- 
graphic Store 


FOREIGN 
DEALERS 


CANADA—Montreal, 
Quebec 

Kirshner’s Camera 
Supplies 


Vancouver, B.C. 
Viewsound Supplies 


HAWAII—Honolulu 
The Audio Center, 


Ltd. 
L. Hobron Smith 


JAPAN—Tokyo 
Electronic & Indus- 
trial Enterprises 
Inc. 


FRANCE—Paris 
Brockliss-Simplex 


SWITZERLAND— 
Geneve 
CinegramSociete 
Anonyme 
GERMANY— 
Wiesbaden 

U.F.A. Handels- 
geselischaft M.B.H. 


PERU—Lima 
Pacific Interna- 
tional Distributors 


MEXICO, D. F. 
Deksa S.A. 


if's not 
magic... 


“miracle 


PRESTO 
SPLICER” 


featuring 
the worlds only 


BUTT-WELD 
METHOD 


A natural for 
magnetic track, 
negative, film strip, 
color, black and white. 


Any type film spliced 
permanently. 


All in 2°), seconds 


Sample splice and brochure 
upon request 


CHILE—Santiago 
Emeico Chilena 


FINLAND—Helsinki 
Terton Oy 


VENEZUELA— 
Caracas 
MicronC. A 


PRESTOSEAL MFG. CORP. 


3727 33rd St., Long Island City 1, N. Y. 
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the first is picture quality; second, the relation- 
ship of one picture to the next in time and in 
position (what kind of a speed characteristic 
curve does it have and how steady is its film when 
projected); and third, action-stopping ability 
(shutter speed). A rotating prism coupled with a 
rotary disc shutter, an electronic thyratron speed 
control and the proper arrangement of an assort- 
ment of mechanical and optical parts contribute 
to reaching the optimum condition in these 
three points. 


A New Approach to Aircraft and Missile 
Tracking by Use of a Negative Color Film 
JOHN NIEMEYER, Eastman Kodak Co., Roches- 

ter, N.Y. 

International High-Speed Photography Con- 
gresses: 1958 in Germany and 1960 in 
Washington, D.C. 

RICHARD O. PAINTER, General Motors 
Proving Ground, Milford, Mich. 

High-Speed Motion Picture of the Defensive 
Mechanism of Reptiles 

HENRY M. LESTER, Photographic Consultant, 

Veu York 


TUESDAY EVENING 


8:00 INDUSTRY MILESTONES 1 


BILINGUAL FILMS AND 
INTERNATIONAL TV 


Tykociner’s Sound Picture Contributions 

JOHN B. McCULLOUGH, Chairman, Historical 
and Museum Committee 

Professor Joseph T. Tykociner, now 90 years 


old, in 1922 demonstrated his system of recording 
sound optically by means of a variable-density 
soundtrack with a single-system camera as a 
result of many years of experimentation. During 
that year, he made one of the earliest public 
demonstrations of talking motion pictures. Pro- 
fessor Tykociner’s other contributions to the field 
of electronics will also be described. The paper 
will be followed by a showing of his first film 
and attempted reproduction of its recorded sound. 
Acknowledgment is made to Edward W. 
Kellogg, Glenn E. Matthews, Joseph E. Aiken 
and Arthur Wildhagen for their counsel in pre- 
paring this milestone tribute to one of our early 
motion-picture pioneers. 


The United States Information Agency Inter- 
national Television Film Network 
FREDERICK A. LONG, Television Manager, 
Television Unit of the United States Information 
Agency 
An analysis is presented of the pregress being 
made in various countries toward worldwide use 
of television. The United States is presently 
supplying television film in 18 different languages 
on a scheduled broadcast basis. The essential 
facilities and problems of maintaining such a 
program are described in detail 


The Problems of International Television 
Broadcasting 

K. R. STURLEY, Head of Engineer Training 
Dept., British Broadcasting Corp., London, Eng- 
land 

Described are the general problems arising from 


European International Television Program In- 
terchange, and the current solutions for the 
problems of noncompatible line structure and 
frame rate, relay time coordination, language 
translating, etc. The Eurovision Network has 
been in operation for some time and the experi- 
ences acquired through its operation will be of 
great value when television is expanded to 
worldwide status. 


The Narcom (North Atlantic Relay Communi- 
cation System) Plan for Trans-Atlantic 
Television 

WILLIAM HALSTEAD, Linitel, Inc., New 
York 

Described in detail is the plan which was sub- 

mitted to the Eurepean Broadcasting Union for 

linking the United States and Canada to Great 

Britain and Europe. The plan has been some 

time in the development stage and the subject 

extensively developed. 


The Technique of Matched Time Phonetic 
Language Translation as Applied toBilingual 
Film 

MAX G. KOSARIN, Chief, Foreign Adaptation 
Branch, Army Pictorial Center, Long Island City, 

The problems and methods of language transla- 
tions, wherein identical lip movement, word 
matching is achieved, are described. Examples 
are given of such translation on dual language 
sound film utilizing the transparent magnetic 
track technique developed by George Lewin. 


OSCAR FISHER AUTOMATIC PROCESSING EQUIPMENT 


The Newest Spray Processall Units to Automatically 
Develop, Fix, Wash and Dry Motion Picture Film 


Models G-6 and G-12 


This Fisher Motion Picture Processing Equipment is 
recognized as the finest in existence. Both units are 
manufactured to abnormally rigid specifications. 
Heavy gauge type 316 stainless steel is used through- 
out. Permanent rust prevention is attained with 
heliarc welding of all seams. Electrical connections 
are splash-proofed. Both units are self-threading, 
operate in daylight, are completely assembled at the 
factory. Processing times are variable, offering an 
exceptionally high degree of control of contrast. 
Temperatures of solutions are also variable and are 
thermostatically controlled. 


Model G-6 (110v, 60 cycle) processes film up to 6” 
in width. Model G-12 (220v, 60 cycle) processes film 
up to 12” in width. G-6 weighs 155 pounds, embodies 
14 cubic feet, stands 43” long, 13” wide, 66” high. 
G-12 weighs 315 pounds, embodies 20 cubic feet, 
stands 43” long, 19'4” wide, 66” high. Both units 
possess positive drive (variable from 3 to 12 feet per 
minute). The units are designed, engineered and 
tested to remove human error. The units incorporate 
the latest developments available on the spray proc- 
essing of motion picture film. They also incorporate 
advances made by the Manufacturer, ard not avail- 
able elsewhere. 


THE OSCAR FISHER COMPANY 


NEWBURGH, NEW YORK 


Research, designing and manufacturing of Spray Processall Units, Temperature Control Units, Processing Containers, Microfilters, 
Motion Picture Film Driers, Anhydrators, Chemical Handling Equipment, Refrigeration Units, Heating Apparatus, Mixers, custom 


contracts. 
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PETERSON CONTINOUS DOUBLE-HEAD 
CONTACT PRINTER 

MODEL 16-C-60-16MM 

MODEL 35-C-60-35MM 


PETERSON ELECTRONIC CUEING SYSTEM FOR ALL PRINTERS 


PETERSON SOUND PRINTING HEAD FOR MODEL “J’’ AND “‘D’" PRINTERS 


MOTION PICTURE PRINTING EQUIPMENT CO. 
Mfrs. of Optical and Continuous Printers and Accessories. 
NORTH RIDGEWAY AVENUE): SKOKIE, ILLINOIS 
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A Case History of Bilingual Telecasting in 
Canada 

ANDRE QOUIMET, Director of TV, Province of 
Quebec, Canadian Broadcasting Corp. 

This paper will discuss the methods of operation 

and special problems of TV broadcasting to 

French- and English-speaking audiences in 

Canada. 


Future Trends in Multi-Voice Films for Inter- 
national Television 

LEON SHELLY, Shelly Films Ltd., Toronto, Ont., 
Canada 

The world availability of magnetic sound 

equipped projectors in TV stations opens up new 

markets for internationally minded producers. 

The tools are presently available for producing 

bilingual films for this market. This paper de- 

scribes these tools and the preplanning necessary 

to make such films most effective 


WEDNESDAY MORNING — 
OCTOBER 9 


9:00 COLOR TV 


Paris Symposium on Physical Problems of 
Color Television, 1957 

R. E. GRAHAM, Bell Telephone Laboratories, 
Murray Hill, NJ. 

This is a review of some aspects of this UNESCO- 

sponsored symposium which may be of particular 

interest to the Society. 


Performance Objectives for Color Picture 
Tubes 

JOHN B. CHATTEN, Philco Corp., Philadelphia 

The luminance-chrominance principle of the 

NTSC color signal is based on fundamental 

properties of human vision and hence has im- 

portant implicatiens in the design of color TV 


Westrex 
Believes... 


Sufficient experience with the new techniques of 
production and reproduction of motion pictures is 
now available so that efforts towards simplification, 
especially of kinds of release prints, can be started 
with some hope of success. 


This problem directly affects producers, distributors, 
theatre owners and equipment manufacturers. 
An agreement, after adequate discussion would aid 
the economy of the entire industry. 
Westrex is willing to cooperate fully in any moves to 
accomplish this result. 
Westrex pledges itself to provide, as it has done for 
more than a quarter of a century, whatever recording 
and reproducing equipment may be required by the 
motion picture industry for its purposes. 


Westrex Corporasion 


111 Eighth Avenue, New York 11, N. Y. 
Hollywood Division: 6601 Romaine Street, Hollywood 38, Calif. 


display devices. This paper compares the color- 
signal processing and electron optical techniques 
applicable to the three-gun shadow-mask tube 
and the single-gun beam-index tube, with par- 
ticular reference to following performance objec- 
tives: resolution and picture structure, registra- 
tion and color fringing, color purity, maximum 
attainable luminance and saturation, gradaticn 
of luminance, gradation of saturation, contrast, 
and accuracy of hue reproduction. Circuit and 
tube requirements to optimize these aspects of 
performance are described and related to current 
design practice in the two types of color display 


The RCA TM-21—A_ Stabilized Color 
Monitor 
E. E. GLOYSTEIN and N. P. KELLAWAY, 
Radio Corp. of America, Camden, N.J. 
A new color monitor has been designed to serve 
both as a high-quality picture display device 
and as an instrument for judging the quality of 
color TV signals. It incorporates several signifi- 
cant design innovations, both electrical and 
mechanical. The highly stabilized circuits pro- 
vide a picture of excellent quality. The control! 
panel has been designed for simplicity of opera- 
tion, and the mechanical design provides good 
accessibility for maintenance. The monitor is de- 
signed as a major tool for use in color TV plants. 


A Method for Controlling the Gray-Scale 
Equivalent of Colors Used in Live and Film 
TV Scenic and Graphic Art 

WILLIAM J. WAGNER, ARON-TV, San 
Francisco 

This paper describes a solution for some of the 

major problems encountered by artists working 

in color television. A color palette, known as the 

ChromaCHron, has been developed at KRON- 

TV. The palette reduces the number of paints 

needed to produce color artwork and catalogues 

the basic colors, intermixtures of these colors, and 
desaturation of all these colors. Ninety-one color 
mixtures are produced from five chromatic and 
two achromatic paints. Each of these colors is 
given a number which corresponds to a gray 
scale of twenty values. It guides the artist as to 
how his colors will reproduce in black-and-white. 

The most reflective color adjacent to the most 

light abserbing cclor in the ChromaCHron 

palette will not exceed the color system’s 20 to 1 

light ratio limitations. Color transparencies have 

been made of these pigments to obtain the TV 
gray-scale equivalents through a photographic 
process. 


New Developmental Vidicons for Broadcast 
TV Use 
L. D. MILLER, Radio Corp. of America 


Anamorphic TV Circuit Requirements 
MADISON CAWEIN, Grimson Color, Inc., New 
York 

This paper discusses theoretical circuit require- 
ments for anamorphic television, producing a 
wide-screen image (high aspect ratio) at the 
receiver. The relation of aspect ratio to pictorial 
information as regards frequency band, defined 
by the first elided frequency, is discussed. Pic- 
torial information is defined in terms of contrast 
and resolution. The: anamorphic squeeze and 
unsqueeze are described. Low-noise video and 
novel RETMA timing circuits are shown. 


WEDNESDAY AFTERNOON 


2:00 INSTRUMENTATION AND 
HIGH-SPEED PHOTOGRAPHY 
SESSION II 


BTL Optical Tracking System for Nike Radar 
K. L. WARTHMAN, Bell Telephone Laboratories, 
Whippany, N.J. 
This presentation describes the lens design and 
camera modification to add instrumentation to 
the Nike radar for missile and target tracking. 
The tracking lens consists of a 30-in. telescope 
objective with neutral! density filters and a reticle 
projection system. An optical flat with first 
surface coating is used for auto-collimation. The 
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Bell & Howell 70H 16mm camera has been 
modified to add timing marks and message 
number for film identification. 


A High-Resolution Exposure Control 
GEORGE ECONOMOU, VLADIMIR W. 
LUBAN and MORTON H. MEHR, The 
Perkin-Elmer Corp., E & O Division, Norwalk, 
Conn, 
Photography of distant objects requires accurate 
exposure to achieve maximum contrast with 
high-contrast emulsions. The auto-exposure unit 
has been designed for the ROTI Mark II track- 
ing instrument to provide the control required to 
achieve these factors. A pair of graduated neu- 
tral density disks is used in the auto-exposure 
unit to vary the light level at the film plane. By 
maintaining ful) aperture, maximum resolution is 
achieved for all light conditions. 


Feasibility and Preliminary Design Studies for 
Self-Contained Airborne Camera Pod 
EVERETT L. MERRITT, Photogrammetry, Inc., 
Silver Spring, Md. 
A requirement exists for a stereo camera system 
for determining earth-fixed position and orienta- 
tion coordinates of a bomb during the first 300 ft 
of fall with special emphasis on the part from 200 
ft to 300 ft. This system should be completely con- 
tained in a package which can be readily attached 
to the bomb rack of an aircraft. Specifications for 
the container and the stereo camera pair for the 
determination of the bomb coordinates relative 
to the camera pod are given. On the basis of 
simplicity of construction, a system is recom- 
mended which consists of a stereo camera pod 
and orientation of the pod relative to earth, and 
three accelerometers for change in the velocity 
components of the pod. The average velocity of 
the pod will be determined from the photo- 
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graphs of ground control points taken with stereo 
cameras or from theodolite data. Orientation 
data will be used to resolve the measured 
acceleration along the earth’s fixed coordinates. 


Photographic Instrumentation as 
Concept 

JOHN H. WADDELL, Fairchild Camera @ In- 
strument Corp., Jamaica, N.Y. 


Systems 


35mm Framing Camera 
FREDERICK P. WARRICK, Frederick P. War- 
rick Co., Bloomfield Hills, Mich. 


Some Aspects of Time-Lapse (Stop-Motion) 
Cinematography in the Research Labora- 
tory and Industry 

HENRY ROGER, Rolab Photo-Science Labs., 
Sandy Hook, Conn. 

Time-lapse photography is discussed and demon- 

strated. Applications in medical research, law, 

industry and agriculture are described. The 
section on medical research shows studies on 
normal and malignant cells of tissue and blood; 
human capillaries and studies on human eyes 
with an automatic “eye movement camera.” 

Discussion of legal applications shows application 

to a patent litigation. Microscopic studies at low 

and high temperatures (freezing of motor oil, 

baking of bread and cake) are discussed and a 

study of plant growth by the use of time-lapse 

photography is shown. 


An Image-Converter Tube for High-Speed 
Photographic Shutter Service 
R,. G. STOUDENHEIMER and J. C. MOOR, 
Radio Corp. of America, Lancaster, Pa. 
A developmental image-converter tube having 
electrostatic focus, a gating grid, and electro- 
static deflection is described. This tube is in- 
tended for multiple-frame photography of high- 
speed events with exposures as short as ten milli- 
microseconds, The various facters controlling 
screen brightness are presented so that they relate 
screen brightness to scene brightness. Actinic 
brightness of the screen can be greater than that 
of the scene under proper operating conditions. 


High-Speed Films — Some 
High-Speed Photography 


Applications of 


SMPTE Test Films 


Test films planned by the Society’s tech- 
nical committees and produced under the 
Society’s exact supervision are available 
from the headquarters office at 55 West 
42 St., New York 36. Catalogs containing 
brief descriptions of each film are obtain- 
able on request. 

These films are used by manufacturers 
for testing the performance of new equip- 
ment, by television station technicians for 
lining up and adjusting film pickup systems, 
by maintenance men for “in service’ main- 
tenance of projectors and sound equip- 
ment, and by dealers for testing and demon- 
strating equipment. 

Films are available in the following cate- 
gories: 

Television — Picture Only 
CinemaScope 

Visual 35mm — Picture only 
Magnetic — 16mm Sound Only 
Picture and Sound — 16mm 
Picture Only — 16mm 

Glass Slide — 16mm 
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Optical 


Reduction 


Printer 


T... Depue Reduction Printer has 
been a leader and pioneer in the film printing 
business, and for more than a quarter of a century has 
served the industry and laboratories— 
and served them well! 


It is our continuous objective to maintain that leader- 
ship and continue to design and manufacture 
reduction printers that will enable you to do quality 
printing in an efficient manner. 


The name ‘‘DEPUE”’ is your assurance of depend- 
ability and precision. 


Your inquiries regarding this equipment will be 
welcome and receive our careful attention. 


Oscar Company 


2600 Irving Park Rd. Chicago 18, Illinois 
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Industry, Education News 


The Frontier, published by the Armour 
Research Foundation, brings reports on 
widely varying research for industry. The 
Armour Research Foundation of the 
Illinois Institute of Technology, 10 W. 35 
St., Technology Center, Chicago 16, was 
founded in 1936 with three staff members 
and with less than a half-dozen research 
projects. The 1956 report lists more than 
1200 full-time staff members and 700 re- 
search projects. 

The Foundation’s 1956 Report, ‘20 
Years of Service Through Research” (52 
pp., illus., 84 by 11-in.), lists a few of its 
achievements which illustrate the 
range of its research activities. Among its 
contributions, during the 20 years it has 
been in existence, have been the first com- 
mercially practical magnetic recorder; 
flexible ceramic coatings that can be ap- 
plied to a wide variety of materials at com- 
paratively low temperatures; magnetic 
sound on film; an electronic instrument 
which measures and counts microscopic 
airborne particles such as dust, smog, 
moisture and pollen, 1000 times faster than 
by other methods; and the first stable, dry 
tortilla flour acceptable to the Mexican 
public. 


wide 


Members of this Society have known for 
ten years and more about the Foundation’s 
work on magnetic sound, from papers by 
Marvin Camras — ‘‘Magnetic Sound for 
Motion Pictures” in the January 1947 Jour- 
nal; ‘‘Magnetic Sound for 8mm Projection” 


in the December 1947 Journal; and “‘New 
Magnetic Recording Head” in the January 
1952 Journal. 

Research during 1956 was carried on in 
eight main areas: Ceramics and Minerals, 
Chemistry and Chemical Engineering, 
Electrical Engineering, Engineering Eco- 
nomics, Mechanical Engineering, Metals, 
Physics, and Propulsion and Fluid Me- 
chanics. There also is an international de- 
partment which conducts projects in other 
countries. 

During 1956, the Foundation carried on 
continuous research in magnetic recording, 
color measurements, high-speed photog- 
raphy, and optical system analysis, among 
other projects of special interest in the field 
of motion-picture and television engineer- 
ing. One research project of less specific 
but of wide general interest is a study pres- 
ently being carried on of sound propaga- 
tion. 

When an airplane flies faster than the 
speed of sound (760 miles per hour at sea 
level), it creates shock waves which are ac- 
tually sound waves. People living in the 
vicinity of air fields have reported earth- 
quake-like disturbances including shattered 
windows and dishes. One phase of sound 
propagation investigation covers the con- 
centration of these disturbances and how 
the shock waves focus and coalesce.—R.H. 


The shrinking world is becoming still 
smaller as the result of a 3 million dollar 
telephone-television system linking Cuba 
and the United States. A joint project of 


SPECTR 


Special Features of Standard Model: 
Extreme Sensitivity Range 
Direct Reading to ft-L 
Locking Microammeter 

- Focusing 5’ to 
Small Angle 


DIRECT READING! 
All operators will 
obtain the same 
reading of the 
brightness of a 
given area. 


Other Models Available For Greater Sensitivity 


Wrile for 
specifications and information applying to your 
particular field to: 


PHOTO RESEARCH CORP. 


837 N. CAHUENGA BLVD. 


BRIGHTNESS 
oe SPOT METER 


Spectra Meter Now Used by: 
Lighting Engineers 
Still Photography 
High Speed Photography 
Aircraft Industry 
Electric Utilities 
Architectural Firms 
Motion Pictures & TV 
Street & Highways 

Departments 

Model Work 


Human Engineering 


Special Computer for ex- 
posure determination also 
available. 


descriptive literature, complete 


HOLLYWOOD 38, CALIF. 


American Telephone and Telegraph Co. 
and International Telephone and Tele- 
graph Co., the system makes use of trans- 
mitter antennas 60 ft sq which focus radio 
beams toward the receiving point. Al- 
though the curvature of the earth prevents 
direct reception of the beams, the signals 
are “‘bounced” off the atmospheric layers 
above the earth. 

Placed into operation for telephone 
Sept. 12, there is considerable speculation 
as to just what this venture will mean to 
television. Television time will be sold at 
the rate of $600 for the first hour and $150 
for each additional hour. The system is 
capable of carrying 200 telephone calls 
and 2 TV programs in each direction. 

The system on the United States side is 
owned by AT&T’s Long Lines Dept. and 
on the Cuban side by Radio Corp. of 
Guba, an IT&T subsidiary. The system 
links Florida City, Fla., and Guanabo, 
Cuba. Nearest large cities are Miami and 
Havana to which programs will be carried 
by conventional microwave. 


A 20-million dollar deal involving the 
distribution rights to a library of 600 feature 
motion pictures has been closed by Univer- 
sal Pictures, Inc., and Screen Gems. Under 
the terms of the agreement Universal has 
licensed its pre-1948 film library to Screen 
Gems in return for a minimum guarantee 
of 20 million dollars over a 7-year period. 
Screen Gems will receive a graduated scale 
of distributor’s fees and Universal will retain 
rights to the films. The television earnings 
of the films may amount to more than the 
20 million guarantee. 


The Television Division of the University 
of California Los Angeles has acquired a 
truck and trailer mobile unit for the pickup 
of remotes or outside broadcasts. The 
truck is a 2-ton GMC with over 6 ft of head- 
room and an overall length of 15 ft. It 
contains a built-in 5-kw generator sufficient 
for the University’s 3-vidicon chain and 
enough lighting to make the unit inde- 
pendent of other power sources. The trailer 
is 20 ft long and is fitted with production 
and video desks, cabinets and _ interior 
lighting. 


The American Institute of Physics has 
moved to new quarters at 335 E. 45 St., 
New York 17. The Institute, formerly 
located on 55 St., purchased the new build- 
ing several months ago. Remodeling op- 
erations were completed in time for the 
scheduled move on June 7. 


Forty-five outstanding medical motion 
pictures were shown at the American 
Medical Assn. annual meeting held June 
3~7 at the Barbizon-Plaza Hotel, New York. 
There were films from 15 countries, almost 
all of them in color and all in English. 
Many of the films carried magnetic tracks 
with the English recording made in the 
country of origin. Film-running time varied 
from 10 to 53 min. Two films of general 
interest were: The Motion Picture — A New 
Technique of Medical Investigation, pro- 
duced by J. Schlitz, Paris; and Foreign 
Films in Health Education Around the World, 
produced by the International Coopera- 
tion Administration, Washington, D.C. 
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Technirama’s first use in England is de- 
scribed briefly in an article in Ainemato- 
graph Weekly, June 27, 1957. **Technirama’s 
Large Frame Suits a ‘Small’ Picture,” by 
Douglas Slocombe, explains the reasons for 
using Technirama in the motion picture 
Davy, a drama set in the small dressing 
rooms and narrow corridors of an old- 
fashioned English music hall. 

“It was primarily,” Mr. Slocombe said, 
“in order to emphasize the claustrophobic 
atmosphere. . .that we embarked on this 
entirely new venture of using the biggest 
possible frame to show a small picture.” 
The experiment was an artistic success, 
Mr. Slocombe reported. ‘““Owing to the 
great clarity of the system,” he said, ‘‘we 
were able to pick out and use to great ef- 
fect many unexpectedly rich touches of 
color that stood out against the dingy back- 
ground, such as posters on the grimy gray 
walls and blobs of make-up on the artistes’ 
littered dressing tables.” 


W. J. Turnbull has been elected Vice- 
President and member of the Board of 
Directors of National Theatre Supply Co., 
92 Gold St., New York 38. Since 1951, he 
has been Vice-President in charge of the 
Company’s Eastern District Sales. Mr. 
Turnbull has been with the company since 
1933 when he was graduated from Georgia 


Tech. 


Three new staff appointments have been 
made by Roger Wade Productons, Inc., 
15 W. 46 St., New York 36. William 
Buckley, former president of Buckley- 
Loomis Productions, has been appointed 
production chief. Frank Furio, former 
TV-art director of Quality Bakers of 
America, is the new art director, and 
David C. Bigelow, former production 
manager of L. L. Loft Productions and 
vice-president of R. C. Bigelow Co., has 
been appointed production coordinator. 
The new appointments are made in con- 
formance with the company’s expansion 
plans. 


United National Film Corp. is the recently 
approved name of the firm formerly known 
as Dallas Film Industries, Inc. It maintains 
the same address, 1011 Mercantile Securi- 
ties Building, Dallas, Tex., where a new 
studio is nearing completion. 


A second story addition to Editing Film 
Center, Hollywood, Calif., is expected to 
be completed in October. The new facilities 
will include 60 film storage vaults, 25 
editing rooms, 2 projection rooms and office 
areas. 


The Harwald Co., 1245 Chicago Ave., 
Evanston, Ill., has announed the opening 
of a new plant at that address. Manufac- 
turers of Inspect-O-Film machines, the 
company has recently acquired the Movie- 
Mite 16mm sound projector. 


The New York Branch of the Hollywood 
Film Co. has moved from 630 Ninth Ave. 
to 524 W. 43 St. The move was made 
because of the need for additional ware- 
house space and to provide for one-day 
service in the New York area. 


SOUNDCRAFT 


FULL-COAT MAGNETIC FILM 


The truer your initial recording...the 
truer will be your final release. Only 
Soundcraft Full-Coat Magnetic Film, with 
its greater output, and higher signal-to- 
noise-ratio...can give you the fullest 
fidelity original sound track! 


“Oscar”-winning Soundcraft oxide formu- 
lation plus the original Soundcraft Uni- 
level® Coating and Micro-polishing® 
processes—result in the exceptional fre- 
quency response and defect-free record- 
ing surface of Soundcraft Magnetic Film 
—to give you transfers—free of drop-outs, 
noise, distortion and fuzziness. 


FOR ORIGINAL RECORDING 


Relative 
Output 
Levels: 


Results of comparati 
of Soundcraft and competitive 
magnetic film at 1000 cps. 


==" 


COMPARE THE UNIFORMITY 
AND OUTPUT DIFFERENCE! 


These Soundcraft Full-Coat and 
Magna-Stripe Films will speed your 
sound production, improve your sound 
quality — and save you money. 


Soundcraft Full-Coat 
Magnetic Film 


35mm— 1000 and 2000 ft. lengths e 17.5mm—1000 and 2000 ft. lengths 
16mm (single or double perforated)— 400, 800 and 1200 ft. lengths 


FOR EDITING AND RELEASES | 


Soundcraft Magna-Stripe 
and Magna-Stripe Raw Stock 


WRITE FOR SOUNDCRAFT MAGNETIC FILM BROCHURE 
DO YOU USE RECORDING BLANKS? ... YOUR BEST SOURCE IS SOUNDCRAFT! 


reeves SQUNDCRAFT core. toast, 338 36, Calif. 
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Model 623 Dynamic 
Omnidirectional Microphone 


Professional in appearance, high in 
fidelity, this slim dynamic omni- 
directional microphone designed 
for public address, high-fidelity re- 
cording and communication is vir- 
tually indestructible in normal use, 
can be hand-held or used on floor 
or desk stands. Speech is crisp and 
exact, music is clear, rich and 
brilliant. 


Cable connections let you select 
high or low impedance. Swivel 
mount tilts the 623 through 57° arc 
toward sound source. Exclusive 
E-V Acoustalloy diaphragm. Fre- 
uency response, 60—12,000 cps. 
: 9%". Diameter:1—5/16". 
Lustrous, lasting satin chrome 
finish. Just $57 List. 


E-V Model 630 


Long America’s fa- 
vorite for quality sound 
pick-up, Model 630 
gives you broad, flat 
response with ample 
level. Excellent for 
public address, record- 
ing, general communi- 
cation, it’s available in 
50 or 250 ohms or high 


im ance. Low im- 
ance models have 
alanced line output. 


Frequency response, 60—13,000 
cps. Chrome finished, 
with 18’ cable. Length: 6% ”. Di- 
ameter: 2”. Just $52.50 List. 


See your E-V Distributor NOW and write 
for booklet V79, “A B C's of Microphones” 


Sleche Vortec 


* BLECTRO-VOICE, INC. BUCHANAN, MICHIGAN 
Export: 13 East 40th Street, New York 16, 
U.S. A. 


Obituary 


Lang S. Thompson 


Lang S. Thompson, 1310 Hackberry 
Lane, Winetka, IIl., died July 9, 1957. He 
was Executive Vice-President of Wilding 
Picture Productions, Inc. He joined the 
firm in 1948 as account executive and was 
elected Vice-President in 1956. He was also 
President of Wilding-Henderson, Inc., a 
wholly-owned subsidiary. 


The first state-sponsored educational 
closed-circuit television system will be in- 
stalled in the Conley Hills Elementary 
School, Fulton County, Georgia, by the 
Radio Corp. of America during the sum- 
mer. The multichannel installation will 
include four camera chains linked by closed- 
circuit with 26 receivers installed in class- 
rooms throughout the school. Film and live 
TV programs will originate from a central- 
ized TV studio within the school. The 
installation will be conducted on an ex- 
perimental basis with a TV workshop 
established in Fulton County to acquaint 
teachers with the operation and scope of 
closed-circuit TV as an educational me- 
dium. 


William Kenneth Cumming, former Direc- 
tor of Television Development at Stephens 
College, Columbia, Mo., and author of 
This is Educational Television, has been 
appointed Station Manager for WJCT, 
Channel 7, Jacksonville, Fla. A member 
of this Society, Mr. Cumming is also a 
member of National Association of Educa- 
tional Broadcasters, Speech Assocation of 
America, University Film Producers Associ- 
ation and Association of Education in 
Journalism. Among other activities in the 
field of television he acted as consultant 
to RCA on the design of the TK-15 vidicon 
camera. 


Loren E, Steadman has joined the Motion 
Picture Unit of Convair Astronautics, San 
Diego, Calif., as audiotronic engineer. 
Prior to his present position, he was techni- 
cal director of Photographic Analysis Corp. 
North Hollywood. He served two years in 
the Army Signal Corps, Army Pictorial 
Center, Long Island City, N.Y. 


S. W. Simmons of Dekko Cameras, Ltd., 
Telford Way, East Acton, London W.3, has 
been appointed a member of the Board. Mr. 
Simmons has been with the company since 
1938 and has specialized in the develop- 
ment of kinematograph equipment. 


Florman & Babb, 68 W. 45 St., New York 
36, has announced two additions to the 
company’s sales staff. Gerry Rich, formerly 
with Camera Equipment Co., has been 
appointed General Sales Manager. Leonard 
W. Hollander, formerly with De Luxe 
Laboratories, will specialize in nontheatri- 
cal and audio-visual services. 


SMPTE Lapel Pins. Gold and blue enamel 
reproductions of the Society symbol, with 
screw back. Available to all members from 
Society headquarters. Price $4.00 including 
Federal Tax; in New York City, add 3% 
sales tax. 


Acoustical Engineering (3d ed.) 


By Harry F. Olson. Published (1957) by 
D. Van Nostrand Co., Princteon, N.J. 
i-xix + 703 pp. + 14 pp index. 571 illus. 
6 by 9-in. Price $13.50. 


This third edition of Dr. Olson’s book on 
the subject of acoustics has had its title 
shortened to Acoustical Engineering from 
Elements of Acoustical Engineering that 
appeared as the heading of the second 
edition in 1947 and the first edition in 
1940. The original edition made use of 
certain of the subject matter included in a 
series of 30 lectures prepared by the author 
for use at Columbia University. The second 
edition retained much of the material of 
the 1940 book, and, in addition, incorpo- 
rated many of the advances that were 
made during the seven years intervening 
between the two editions. 

There are 16 chapters and 703 numbered 
pages in the third edition, compared to 14 
chapters and 527 pages in the preceding 
one. The headings of the 14 chapters that 
appear in the second edition have been used 
without change as headings for correspond- 
ing chapters in the third edition but the 
material in the chapters has been ex- 
panded and brought up to date where 
developments have been significant. The 
fourteen chapters cover such subjects as: 
sound waves, acoustical radiating systems, 
mechanical vibrating systems, dynamical 
analogies, acoustical elements and measure- 
ments, microphones, loudspeakers, mis- 
cellaneous transducers, architectural acous- 
tics, speech, music and hearing, under- 
water sound, and ultrasonics. 

In the second edition, the subject of 
“Complete Sound Reproducing Systems” 
is discussed in the last ten pages of the 
chapter headed “‘Architectural Acoustics,” 
whereas in the 1957 edition it is expanded 
to 32 pages and occupies an entire chapter 
of its own. Stereophonic disk and magnetic 
tape reproducing systems are considered in 
this third edition, as is a binaura] magnetic 
tape sound reproducting system and a 
multiple-channel sound motion-picture re- 
producing system (stereophonic). Tran- 
sistor-type hearing aids as well as those 
employing subminiature vacuum tubes are 
included, and a number of block diagrams 
are provided showing both amplitude and 
frequency-modulated radio broadcasing 
system layouts as well as a perspective view 
of a complete television system. 

The other added chapter is headed 
‘*Means for the Communication of Informa- 
tion’ and covers a considerable amount of 
new material including such subjects as: 
sound generators, facsimile, visible speech, 
speech and music synthesizers, language 
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translator and control of machines by 
speech. 

The phenominal growth of interest in 
high-fidelity reproduction of speech and 
music in the home during the past few 
years, is reflected not only in the nearly 
50% increase in the number of pages in the 
chapter devoted to ‘Direct Radiator 
Loudspeakers” in this third edition, but 
also in the number of new subjects pre- 
sented in the chapter, under such headings 
as: compound direct radiator loudspeaker, 
drone cone phase inverter, loudspeaker 
mechanisms for small space requirements, 
and cabinet configurations. 

The chapter devoted to ‘Miscellaneous 
Transducers”? has been nearly doubled in 
size in this latest edition. Much of the new 
material covered is perhaps indirectly the 
result of the impact on photograph record- 
ing and reproducing techniques caused by 
the appearance of the long-play record 
in the interval between the second and 
third editions of the book that we are dis- 
cussing here. Consider these topic headings 
that are newly presented: heated stylus, 
ceramic turnover pickup, feedback pickup, 
compliance of pickup, and tone arm 
resonance. The possibilities offered by the 
fact that magnetic tape can be operated 
over a range of speeds from a fraction of an 
inch per second to the order of a thousand 
inches per second, are also explored briefly 
in this chapter. These possibilities include 
frequency conversion, frequency compres- 
sion (taking advantage of the fact that the 
redundancy in normal speech is compara- 
tively large), and time compression. 

The ‘Measurements’ chapter shows a 
sizable increase (19) in its number of pages 
in the third edition of Acoustical Engineering, 
reflecting the availability of new tools, 
new techniques, and recognition of the 
increased importance assigned to subjective 
measurements. The topics covered in this 
last-named category also reflect the growth 
of high fidelity in the home, as witness: 
loudspeaker environment; loudspeaker 
housing, placement and mounting; re- 
lative loudness efficiency; relative direc- 
tivity; frequency range; power handling 
capacity; nonlinear distortion, and tran- 
sient response. 

A major orchestra conductor would be 
somewhat disconcerted to come onstage 
and see a symphony orchestra seated as 
shown in Fig. 1138 on p. 549, or a concert 
orchestra as indicated in Fig. 1139 on p. 
550, with the double reeds (oboes, English 
horn, bassoons) separated. The flutes and 
oboes should be interchanged in the first 
drawing and the clarinets and oboe in the 
second, 

A certain amount of confusion may result 
in an atttempt to interpret the three graphs 
at the bottom of p. 127 and the three at the 
top of p. 125. The description refers to 
loudspeakers having cone diameters of 1 
in., 4 in. and 16 in., in that order. The 
graphs, on the other hand, are in the reverse 
order, and, reading from left to right, 
present data on loudspeakers having cone 
diameters of 16 in., 4 in. and 1 in. A nota- 
tion on each graph as to the cone diameter 
represented would end the difficulty once 
and for all. This is a minor problem and one 
that will undoubtedly be resolved in future 
printings. 

One convenience that has been incorpo- 
rated in the third edition is the placing of 


the chapter headings at the tops of the right 
hand pages. Each chapter is substantially 
complete in itself, requiring a minimum of 
turning to preceding and succeeding chap- 
ters when one is looking up a particular 
subject. 

The content of the book are arranged in 
logical fashion, the material admirably 
presented and the typography excellent. 
Dr. Olson tells us on p. 661 that there are 
55,000,000 telephones in this country. 
That figure was presumably obtained some- 
time prior to March, 1957, the date given 
on the preface sheet. The figure is already 
out of date, so fast does the communications 
business expand. As of March 31, 1957, the 
total number of telephones in the United 
States, served by the Bell System and the 


Independents, was over 61,000,000, and 
by the time that this review appears in 
print, the March 31 figure will also be 
antedated.—Jden Kerney, Bell Telephone 
Laboratories, Inc., Murray Hill, N.J. 


The 25th semiannual edition of Tele- 
vision Factbook published by Television 
Digest, Wyatt Bldg., Washington 5, D.C. 
(476 pp. priced at $5.00 including TV 
wall map) gives information about every 
station in the United States and Canada. 
Altogether 43 countries now have TV, 
and for the first time the Factbook tally shows 
more countries with some form of advertis- 
ing than without it — by a score of 23 to 20. 


OUR EXPERIENCE IS YOUR KEY TO 


SERVICE & DEPENDABILITY 


CAMART DUAL SOUND READER 


© 16 or 35mm single and double system-optical or 


magnetic sound track. 


© Synchronized to any picture viewer 
© Right to left or left to right operation 


© 16mm or 35mm Magnetic Model..... 


.. $185.00 
$195.00 


| ®@ 16mm or 35mm Optical Model. . 


ARRIFLEX 16 


16mm and 35mm cameras in stock for 


immediate delivery. Arriflex 
soundproof blimp available. 


zine in stock. Also used cameras. 


large, 


cameras. 


35mm 
400 mage- 


CAMART TIGHTWIND 
Winds film smoothly and 
evenly. Fits any 16mm_ or 
35mm standard rewinds. Only 
tightwind operating on Ball- 
Bearing rollers. $29. 


MACO VIEWFINDER 


Professional-type side viewfinder, with 
bright erect image. 
Special, Filmo, Bolex and Cine-Voice 


For Cine 


$139.50 


‘the CAMERA MAR Tine, 


1845 BROADWAY (at 60th St.) NEW YORK 23 - Plaza7-6977 ~ Coble Cameraman 
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FeB FILM REPAIR AND 
SPLICING BLOCK 
SAVES DAMAGED FILMS 


Used with NEW MAGIC MYLAR SPROCKETED 
TRANSPARENT SPLICING TAPE 


frame. 


opening. 
or 35mm film. 


magnetic tape splicing block. 


REPAI® 


of sprocket holes. 


eCLEAR—self-sticking—no 
quired, no adhesive bleed. 


thru projectors easily. 
film cleaners will not loosen tape. 


film base. 


MAGIC 
MYLAR 
SPROCKETED 
TRANS- 
PARENT 
SPLICING 
TAPE 


35mm—66 foot roll .. 


16mm—single perf. 
35mm—double perf. 


For magnetic-tape-66 ft. roll 
16mm—white or colored 
35mm—white or colored 


and audio-visual equipment. 


For more information and catalogs 
inquiries invited. 


Dept. SM, 68 West 45 St., N. Y. 


ECONOMICAL —Repairs torn slide films 
and movie films, without loss of a single 


e@EFFICIENT—replaces torn or missing per- 
forations—without loss of a single frame. 


@SAFE—prevents regular lap splices from 
eINGENIOUS—makes butt splices in 16mm 


eVERSATILE— includes complete 4 


PERFORATION 
REPAIR 


@NON-MAGNETIC— aluminum 
tion insures perfect safety for handling 
magnetic or magne striped film. 


elNVISIBLE—optical transmission of spliced 


or repaired frames unaffected. 


eDURABLE—tear strength greater than film. 


eACCURATE—provides 100% registration 


construc- 


cements re- 


eSUPER-THIN—only 1.5 mils thick—passes 
eSOLVENT-RESISTANT—commonly used 


eUNIVERSAL—can be used on al! types 


16mm—single or double perf. 66 foot roll 


BOXES OF 100 PRE-CUT STRIPS 


ORDER NOW FOR IMMEDIATE DELIVERY 
F & B carries a complete stock of motion picture 


write—dealers 


FLORMAN & BABB, INC. 


MU 2-2928 


580 


engineering 
activities 


This report presents a résumé of the major 
topics of discussion at the engineering com- 
mittee meetings held during the Society’s 
81st Convention in Washington, D.C., 
April 29 — May 3, 1957: 


Sound 


Most of the work of this committee is 
proceeding very nicely through the co- 
operation of the numerous ad hoc com- 
mittees: 


PH22.51, Intermodulation Tests, 16mm Vari- 
able-Density Photographic Sound 
This proposal was published in the 
January 1956 Journal for a three-month 
period of trial and criticism. Since 
adverse comments were received, an Ad 
Hoc Committee was formed to study this 
proposed revision. The Chairman reported 
continued activity on the project. 


Four-Track Magnetic Release Print Sound 
Records for 35mm Film 

A compromise proposal, resolving the 
objections to the second draft was sub- 
mitted to the Sound Committee by the Ad 
Hoc Committee. Although the Sound 
Committee members present voted in the 
affirmative, it was decided to ballot the 
entire committee on this proposal. 


PH22.82-1951, Sound Transmission of Perfo- 
rated Projection Screens 

In accordance with ASA rules on five- 
year periodic review of all American Stand- 
ards, PH22.82 was submitted to the 
Sound Committee for a decision as to 
reaffirmation, revision or withdrawal. The 
Committee decided that the existing specifi- 
cation for sound transmission is still appli- 
cable. However, it was felt that the 
method of testing screens should be more 
detailed. It was recommended that the 
specification on hole size and spacing be 
referred to the Screen Brightness and Film 
Projection Practice Committees for a 
better optical performance description. 

Several of the test films under the 
committee’s jurisdiction were discussed: , 
16mm Azimuth Test Film, Magnetic-Type 

The committee unanimously approved 
the fourth draft of this proposal. It was 
suggested that all future test film standards 
involving a description of signal level be 
referred to the Society’s 16mm Magnetic 
Signal-Level Film and expressed in terms 
of magnetic induction for accuracy and con- 
sistency with magnetic test films. 


16mm Multifrequency Test Film, Magnetic- 
Type 

The Chairman of the Ad Hoc Committee 
appointed to study this test film presented 
a Progress Report. Malcolm Townsley 
(ISO delegate) requested a formal state- 
ment from the committee as to the proposed 
elimination of the de-emphasis from the 


replay chain characteristics. The com- 
mittee unanimously reaffirmed the U.S. 
position as to the inferential de-emphasis 
in the test film as being consistent with the 
U.S. industry position. 

A request for information regarding 
16mm _ review room recommendations 
presently controlling the quality of sound 
reproduction was submitted to the com- 
mittee. Roger Beaudry was assigned the 
task of examining the present situation with 
reference to television film and will submit 
a report to the Committee. 


Film-Projection Practice 

There was a discussion concerning the 
standardization of CinemaScope-type 
sprockets and a Subcommittee will be 
formed to study this proposal. Herbert 
Behrens read a detailed Subcommittee 
Report on heat control in projection. It is 
expected that the work of the Subcom- 
mittee will be completed shortly and a 
final report will be presented at the October 
Convention. 

Walter Beyer presented a report on a 
proposed test target for an all-purpose 
alignment and visual test film. This report 
has been circulated to the Committee and 
will be discussed at the next Convention. 


PH22.28, Focal Lengths and Markings of 35mm 
Motion-Picture Projection Lenses 

This proposal has been published for a 
three-month period of trial and comment 
and if no adverse comments are received, 
it will be submitted to ASA Sectional 
Committee PH22 for further processing as 
an American Standard. 

The Committee approved the appoint- 
ment of a Subcommittee to revive the 
question of Projection-Room Planning 
because of the many new developments 
since the last study undertaken by the 
committee in 1951. 

The problem of damage to film by the 
indiscriminate placement of cue marks 
inside the picture area was referred to the 
committee for its consideration. Following 
the meeting, John B. McCullough was 
appointed Chairman of a Subcommittee 
that will be appointed to investigate the 
problem. 


Laboratory Practice 


Revision of the Laboratory Nomencla- 
ture Standard, Z22.56-1947, has been 
under Committee consideration for several 
years. At this meeting, a report on the first 
draft of Section 1 disclosed that some 
changes would be necessary. The many 
comments received were discussed item by 
item and it was decided to rewrite this 
Section and circulate it to the committee 
in the form of a second draft in the near 
future. 

The brightness of screens in hard-top 
and drive-in theaters as well as in review 
rooms is presently being measured and it 
is expected that the committee will make 
a study of the data as it pertains to release 
film density. 


16 & 8mm 
The meeting was completely devoted to 
standards activity: 
PH22.7, 16mm Motion-Picture Camera Image 
PH22.19, 8mm Motion-Picture Camera Image 
These 1950 standards have been under 
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Designed 
for the 


U | 
of the 


Hollywood Sound 


Sound Recording Equipment, on Hollywood Sound pc 


for Top Newsreelers ‘round the World! 


Clete Fioberts, World Reporter and famous CBS- 


Television News Commentator, films international events with Auricon 
“Super 1200” 16mm Sound-On-Film Cameras. His “World Report,” by 
Clete Roberts Productions, Inc., Beverly Hills, California has 
brought television viewers millions of feet of film, made under the 
most rugged shooting conditions in the World’s trouble spots, from 
Suez to Hungary, and back to Streetcorner, U.S.A.! 


“Super 1200" Cameras. 


* Why not own the Best? Auricon Cameras are preferred by 
Professionals for Single-System 16mm Sound-On-Film or Synchronous 
Double-System Studio Recording. Choose Auricon for dependability! Write 
for your free Auricon Catalog describing the many quality features of these 
Cameras. Always sold with a money-back guarantee, you must be satisfied! 


AURICON 


A PRODUCT OF 
BERN DT-BACH, INC. 
6946 Romaine Street, Hollywood 38, California. (Tel. HO 2-0931) 


$795.00 & vp 


| 
4 
, ae Roberts, with Cameraman Tex Zeigler, shoots 16mm Single-System a 
Wie S> (aks “Clete Roberts reports “The Big News," televised daily by CBS-Television, 
SOUND-ON-FILM EQUIPMENT SINCE 193) CINE-VOICET «SUPER 1200 with 16mm Sound-Film sequences made in ‘the World's hot spots, 


FOR Your EVERY NEED 
THE EASY TO USE 


Custom 
features 
at mass 
produced 


price 


SMPTE MEMBERS 
Here’s a quality projector 
designed for professional 
use with rugged, precision 
construction. Guaranteed a 
lifetime. Easiest to use. 
Easiest to carry. Only 
27, Ibs. 


Complete $298.50 
SPLICE-O-FILM 


O 


The finest hot 
automatic splicer in 
the world. Fastest, 

strongest pro- 

fessional splices. 


Only $99.50 


for Beauty 
Safety 
Convenience 
Efficiency 
Economy. 


Moviscop VIEWER im 


The very finest 16mm ac- 
tion viewer. Precision Ger- 
man mechanism. For pro- 
ducers—T.V.—Labs. ° 


1 Please check squares above for com- 
plete information on any or all items 
shown and mail this ad to: 


HARWALD co 


1216 Chicago Ave., Evanston, Ill, 
Phone: Davis 8-7070 SJ 
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study by the Committee for some time. 
A. C. Robertson presented a proposed 
revision of PH22.7 which offers a possible 
solution to many of the objections con- 
cerning this Standard. Inasmuch as PH22.7 
and PH22.19 have been processed simul- 
taneously, the conclusions affecting PH22.7 
would also apply to .19. 


16mm Camera Spools 
Study of this proposal has been under 
committee consideration since 1948. A 
| first draft has been prepared and will be 
| circulated to the committee in the near 
future. 


PH22.11, 16mm Motion-Picture Reels 

A proposal was made to revise this 
Standard to include reel sizes of 600 ft, 
1000 ft and reels of greater capacities. 


| PH22.76, Lens Mounts for 16mm and 8mm 

Cameras 

| The first draft of the proposed revision 
of this Standard was circulated to the 
Committee in August 1956. Adverse 
comments were received pertaining to the 
designation of the mounts. A second draft is 
being prepared, incorporating the neces- 
sary changes. 
PH22.107, Film Spools for 8mm Cameras 

The committee is presently studying 

several proposed versions of this Standard 
in an effort to reach a satisfactory conclu- 
sion. 


PH22.38, Raw Stock Cores for 16mm Motion- 
Picture Film 


PH22.50, Reel Spindles for 16mm Motion- 
Picture Projectors 
PH22.83, Edge Numbering 16mm 
Picture Film 
These Standards are up for periodic 
review and it appears that there is no 
objection to their being reaffirmed. 


PH22.24, Splices for 
Films for Projection 


Motion- 


Motion-Picture 


PH22.77, Splices for 8mm Motion-Picture 
Films 
While these Standards were being 


reviewed a proposal was made to specify 
the thickness of the splices. This question is 
still under Committee consideration, 


High-Speed Photography 

A discussion concerning the compilation 
of a list of definitions pertaining to high- 
speed photography took place. It was 
suggested that the list of terms should not 
only present a general dictionary definition 
but also a more specific technical definition. 
On the completion of this list it is expected 
that it will be forwarded to the Royal 
Naval Scientific Service of the Admiralty, 
London, England, for review prior to its 
presentation to the International Sympo- 
sium on High-Speed Photography. 

A status report on the progress of the 
SMPTE Recommended Practice on Lens 
Mount Surface for High-Speed Motion- 
Picture Cameras was presented. This 
Recommended Practice has subsequently 
been approved by the Board of Governors, 
published in the August Journal and 
reprinted for general distribution. 


- 35mm f/1.7 Projection Lenses 
- 16mm Special Projection Lenses 
¢ Special Optical Systems 


- Optical Engineering 
and Design 


KOLLMORGEN 


Uptical 


Northampton, 
Massachusetts 
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Many important motion picture pro- 
ducers, cinematographers, and indus- 
trial users waited months — even years 
— for delivery of Arriflex 16 cameras. 
With the intense demand for this out- 
standing equipment far in excess of 
initial production, a long waiting 
time was unavoidable. 


Today, more new buildings, more new 
machinery, and a growing staff of 
highly skilled technicians enable the 
Arri factory to fill orders with increas- 


ing speed. 


If you want the ultimate in 16mm 
cinematography, you will, naturally, 
turn to the Arriflex 16. Its mirror reflex 
shutter—not a beam splitter—gives 
you positive through-the-lens focusing 
and viewing without loss of lens effi- 
ciency, eliminates finders and rack- 
over devices. A registration pin film 
movement assures rock-steady screen 
images. You have a choice of electric 
motor drives for any purpose includ- 
ing synchronization, animation, or 
time lapse. Sound blimp, 400 ft. mag- 
azines, and wide selection of useful 
accessories, plus many other built-in 
features make the Arriflex 16 the out- 
standing all-round cine camera. 
What's more its weight of only 61% 
pounds makes it ideal for hand-held 
shooting. 


See your franchised Arri Dealer for a 
complete demonstration. 


PHOTO CORP. 
257 Fourth Avenue, New York 10, N.Y. 
7303 Melrose Avenue, Hollywood 46, Cal. 


Arrifiex is a member of the 
Kling family of fine 


German photographi products 
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A general discussion was held concerning 
the publication of High-Speed Photography 
Reprint Volume 6. The consensus was that 
it would be advisable to continue the series 
and that the Chairman should convey the 
committee’s feelings to the Publications 
Advisory Committee and to the Board of 
Editors. 

Plans for the Fourth International Con- 
gress to be held at Dusseldorf, Germany, 
in September 1958 were discussed. The 
Chairman requested assistance in securing 
papers for presentation at the Congress. 
Furthermore, a working committee was 
established to consider preliminary plan- 
ning of the Fifth International Congress 
which is scheduled to meet in the United 
States in 1960. It was suggested that 
photographic organizations and the govern- 
ment may wish to participate. 


PH22 


A status report was presented on the 
fifteen standards reviewed by the com- 
mittee since January 1956. Since there 
were no other standards presently under 
consideration by the committee, the entire 
meeting was devoted to international 
standardization. 

The progress of the ten Second Draft 
ISO Recommendations was reviewed. 
There appears to be general agreement 
between these Recommendations and re- 
lated American Standards. Although some 
numerical differences exist in the way in 
which the dimensional tolerances have 
been rounded off, the Chairman recom- 


mended that the ASA approve the Recom- 
mendations. 

Mention was made of the five ISO Draft 
Proposals which are still under active 
consideration. The progress of the seven 
ISO Working Groups organized at the 
1955 Stockholm meeting was noted. The 
chairman advised the Committee that the 
next ISO meeting is to be held at Harro- 
gate, England, in June 1958. 


Television 


A letter ballot on the proposal on TV 
Projector for Vidicon Camera Operation 
was circulated to the Committee and the 
several adverse comments received were 
discussed in detail, particularly those 
pertaining to the control of light intensity 
reaching the face of the vidicon. The 
proposal has been returned to the Sub- 
committee for further work. 

It has been found that when producing 
a color film for use over a television system 
certain precautions must be taken to insure 
that adequate contrast between objects of 
different colors is still preserved when the 
picture is viewed on a monochrome tele- 
vision receiver. A Subcommittee has been 
formed to study this problem. 

A uniform method of sync marking was 
discussed and it was reported that while 
some agreement has been reached more 
time would be needed to study the problem. 

A lengthy discussion was held on printing 
recommendations concerning the minimum 
and maximum density that is desirable for 
television reproduction. Paul Ireland was 


Send Your Film 
To The Complete 


16MM Service 
Laboratory 


Unsurpassed for... 


SPEED 


QUALITY 


Personalized 


SER VICE 


MOTION PICTURE LABORATORIES. INC. 


1672 Union Ave., 


% 


Memphis 4, Tenn., 


~ 


The Waster Craftsme nship Film Deserves 


Phone BRoadway 5-2323 


asked to look into this problem and report 
to the Committee on his recommendations. 


Color 


The activities of several of the Sub- 
committees were reviewed: The Sub- 
committee commissioned to investigate 
the projection light sources and screens for 
color films has had some difficulty in 
obtaining data on the spectral reflectance 
characteristics of new and old screens. 
However, it appears that a workable plan 
for obtaining at least abridged information 
is now possible. 

The Subcommittee which is investigating 
spectral energy of photographic illuminants 
reported that a new system had been worked 
out to describe the spectral emission of light 
sources, the spectral transmittance of 
correction filters and spectral response of 
color films in terms of ‘‘photographic 
index.’’ These indexes are on a logarithmic 
scale so that simple addition or subtraction 
gives the total effect of light, filters and 
film. It is expected that the Committee will 
be able to complete this project and write 
it up for publication some time this year. 

A proposal prepared by the Subcom- 
mittee on densitometry of color film sound- 
tracks was submitted to the parent Com- 
mittee. One negative vote was cast and the 
proposal has been returned to the Sub- 
committee for suitable revision. 

The monograph Elements of Color in 
Professional Motion Pictures has been dis- 
tributed without charge to all members of 
the Society. The reaction has been quite 
favorable and extra copies have been 
printed and are now available at a nominal 
cost. 


Closed Circuit Television 


An exploratory session was held to deter- 
mine the nature and extent of current and 
possible future interest in closed-circuit 
television. Thirty-eight representatives from 
some 22 companies participated in the in- 
formal discussion. It was decided that an Ad 
Hoc Committee should be formed to for- 
mulate a scope of activity and an initial pro- 
gram of work to be undertaken. It was also 
suggested that this Committee effect co- 
ordination with organizations doing related 
work. Axel G. Jensen, Engineering Vice- 
President, subsequently appointed Dr. 
Raymond L. Garman of General Precision 
Laboratory as Chairman of the Ad Hoc 
Committee.—J. Howard Schumacher, Staff 
Engineer. 


If Its Photography There’s an American 
Standard is a 16-page booklet that lists 
and describes 42 American Standards for 
camera; 26 for films, plates and papers; 
3 on microfilm; 30 on processing and 
processing equipment; 70 on photographic 
grade chemicals; 7 on projection; 89 on 
motion pictures. The booklet is available 
without charge from the American Stand- 
dards Association, 70 E. 45 St., New York 


Membership Certificates (Active and Assoc- 
ciate members only). Attractive hand 
engrossed certificates, suitable for framing for 
display in offices or homes, may be obtained 
by writing to Society headquarters, at 55 | 
West 42nd St., New York 36, Price: $2.50. 
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PD-9 provides instant adjustment and soundless 

mobility for dolly shots, with Power Driven up and down 
camera movement. This new concept, Model PD-9, 

allows the cameraman to devote maximum attention 

to his subject without removing his hands from 

the camera controls. Available in two models — PD-9C 

for color and PD-9M for monochrome. 


The Houston Fearless Line of TV and Motion Picture Studio 
Equipment Also Includes This Variety of Products: 
Standard Television Pedestals — Used in most of the leading television 
stations throughout the country. Three different versions available. 
Panoram Dolly —For complete camera mobility, smooth pan effects, angle 
shots, running shots, tilts, dolly shots and countless special effects. 
All-Metal Adjustable Tripod — Ideal for use with 35mm 

cameras in the studio or field. 

Tripod Dolly —Designed to provide convenient mobility for 
tripod-mounted television and motion picture cameras. 

Cradle Heads — Perfect balance and remarkable ease of horizontal 
and vertical panning for monochrome and color television cameras. 
Remote Control Units—For Mounting TV cameras in 
inaccessible places and operating them completely from 
a small portable camera control. 

Remote Control Microwave Parabola— Easy control of 
the direction or degree of azimuth and tilt from the television 
transmitter room at distances of over 1500 feet. 

For complete information regarding model PD-9 and any or 

all of the Houston Fearless TV and Motion Picture 
Equipment, send in the attached coupon. 


HOUSTON FEARLESS ept.sM-9 Name 

11801 W. Olympic Los Angeles 64, Calif. H 

Company 

4 Please send me complete information on: . 

PD-9 TV Pedestal Cradle Heads Position 

4 Standard Pedestals Remote Control Units 

Remote Control 1 Address 

Panoram Dolly Microwave Parabola 

All-Metal Tripod] Tripod Dolly City State 
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NEW! 


Ti. first film specifically 
designed for blow-up color nega- 


tives from 16mm originals... 


Eastman Internegative 


Type 5270 


e Higher color quality 
e Lower graininess 
e Perfect contrast 


e Maximum definition 


The first feature film blown up on 
this exciting new film, and soon to 


be released... 


Lo — the Indian! 


Theater of Life Productions 


In preparation 


The Mating Urge 


Howard C. Brown Productions 


SPECIALIZED LABORATORY 
SERVICES 


DIRECT REVERSAL BLOW-UP 
THEATER PRINTS 


SPECIAL EFFECTS 
QUALITY DUPING 


FILMEFFECTS 
of Hollywood 


1153 NORTH HIGHLAND AVENUE 
HOLLYWOOD 38, CALIF. 


Linwood Dunn, ASC Cecil Love 
30 years of Major Studio Experience 


586 


September 1957 


Products 


Cand developments) 


Further information about these items can be 
obtained direct from the addresses given. As in 
the case of technical papers, the Society is not 
responsible for manufacturers’ statements, and 
publication of these items does not constitute 
endorsement of the products or services. 


Ampex Model 601-2 is a portable 2-track 
stereophonic recorder which uses precision 
in-line heads for recording and reproduc- 
ing. Interchannel crosstalk is reported 
below the inherent noise level. Separate 
microphone and inputs and level 
controls on each channel permit stereo- 
phonic mixing. The unit records both 
stereo and single-channel tapes and plays 
back stereo, full or halftrack tapes. It is 
contained in a carrying case and priced at 
$995.00. Further information is available 
from Ampex Corp., 934 Charter St., Red- 
wood City, Calif. 


line 


The Elwood Densitometer and Light 
Meter is a product of Fotomatic Corp., 
2603 Kessler Blvd., North Drive, Indian- 
apolis 22. It is an instrument for measuring 
light quantities and light qualities It 
consists essentially of a light-sensitive crys- 
tal, a meter, and a mercury-type battery 
power supply. There are no electronic tubes 
or parts. The crystal is cadmium selenide, 
reported to be “ultra-stable” as a result of 
recent developments in mounting and 
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production. In operation, a voltage is 
applied to the crystal and a microammeter 
in a series circuit. A tap switch is used to 
apply 6 different voltages to the circuit. 
The switch provides on-off operation of the 
meter. 

The meter is not calibrated to any one 
application. It is made to read in per cent, 
with blank scales provided for inserting 
with particular calibrations. A lens tube is 
included as an extra attachment. The sensi- 
tive crystal probe may be inserted in the 
tube and the unit used as a light meter for 
measuring small areas of light from a dis- 
stance. The lens tube contains a lens and 
a diffusing glass. The diffusing glass is 
located at about the center of the tube so 
the scene or subject aimed at is observed 
in fine detail on the glass. A slot is provided 
in the tube so the crystal probe may be in 
between the lens and the diffusing glass. 
The probe is clear plastic so the small 
crystal appears on the ground glass as a 
small black spot. To measure a part of the 
scene, it is covered by the black spot on the 
ground glass. 

Suggested uses include contact printing, 
enlarging, x-ray analysis, light measure- 
ments and color printing. It is priced at 
$118.00. 


A lenticular projection screen, designed to 
show motion pictures, slides and TV under 
normal room lighting conditions, is manu- 
factured by the Universal Screen Co., 
Clinton, Mass. It was exhibited for the 
first time at the National Audio Visual 
Association Convention held July 19-24 at 
Chicago. The screen is reported to have 
complete directional control enabling a 
viewer at 45° from the projection axis to 
receive the same reflective brilliance as a 
viewer at 15°. The lenticular design was 
constructed to give maximum reflection of 
projected light and at the same time to re- 
sist outside light. The screen is especially 
applicable to classroom viewing in that it 
makes unnecessary the installation of 


special “‘black-out”’ devices. 


The Photo-Sonics 4B Camera, manu- 
factured by Photo-Sonics, Inc., has been 
designed for research in missile and related 
rapid-motion projects. It is a rotating- 
prism camera, with a rotating disk shutter 
provided in interchangeable units with 
openings of from 5° to 60° available. A 
film capacity of 500 ft is provided in a 
removable film chamber. Further informa- 
tion, including cost, is available from the 
distributor: Gordon Enterprises, North 
Hollywood, Calif. 
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NEW MAGNASYNC-MAGNAPHONIC 
ALL-IN-ONE SOUND SYSTEM 


cuts set-up time for on-the-go producers 


TYPE 15, series 400 
price $1385.00 


Here, in a single portable case, is a complete, top-quality sound system. 
Playback monitor amplifier, loudspeaker and recorder are all built into this 
one compact package. Just open the case and you’re in business! 


FEATURES— 


Accurate, easy-to-read footage counter. 

Direct coupled torque motors. 

Simplified single-switch for motor control functions. 
Simultaneous film monitor 

“RECORD” indicator lamp. 

1200-foot film capacity. 


4 Panel size: 19”x 1534”; Weight 59 Ibs. 


MAGNASYNC MANUFACTURING CO., LTD., 5546 Satsuma Ave., North Hollywood 2, Calif. 


DEALERS 
Lik ens ML NEW YORK—Camera Equipment Co., 315 W. 43rd St. | SAN FRANCISCO—Brooks Camera Co., 45 Kearney St., 
New York 36 JUdson 6-1420. Cable Address CINEQUIP. San Francisco, Calif. EXbrook 2-7348. 


CHICAGO —Zenith Cinema Service, Inc., 3252 Foster INDIA—Kine Engineers, 17 New Queen's Rd., Bombay 
Ave., Chicago 25, Ill. IRving 8-2104. India. 
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In TERNATIONAL LEADERS IN THE DESIGN AND MANUFACTURE OF QUALITY MAGNETIC FILM RECORDING DEVICES : f 


Always considered the ulti- 
mate in tripod performance, 
the newest PROFESSIONAL Jr. 
incorporates these great, up- 
to-date improvements: 
Simplified camera attaching 
method with easily accessible 
knob 
© Adjusting telescoping pan handle 
with adjustable angle, and sock- 
ets for left, right or reverse tilt 
© Special pan tension adjusting 
knob, independent of pan lock 
* Cast in tie-down eyelets 
® Self-aligning double leg locking 
knobs 
With all these remarkable im- 
provements, Pro JuNIor still 
maintains the precision work- 
manship which has made it 
world famous, still offers 
America’s greatest tripod 
value. THERE IS NO IN- 
CREASE IN PRICE. 


CAMERAS 
MITCHELL 


35mm Standard 
35mm Hi-Speed 
35mm NC ® 35mm BNC 
BELL & HOWELL 
Standard ® Eyemo ® Filmo 
ARRIFLEX 

lémm 35mm 

WALL 

35mm single system 
ECLAIR CAMERETTE 
35mm 16/35mm 
Combination 

AURICONS 

all models single system 
Cine Kodak Special 
Maurer Bolex 
Blimps © Tripods 
DOLLIES 

Fearless Panoram 
McAlister CRAB 
Platform ® Western 
3 Wheel Portable 


PROFESSIONAL JR. 


TRIPOD 
TRIPO 


SALES 
SERVICE 


*Reg. U. S. Pat. Off. Pat. No. 2318910 


ADDITIONAL CECO PRODUCTS: Complete line of 16 and 


35mm Motion Picture Cameras—Mole Richardson & Color- 


tran Lighting 


Filters—-Used Number & Letter Punches. 


RENTALS 


q Sound Equipment—PHOTO RE- 
SEARCH Color Temperature Meters—Moviola—Dollies—Ace 
Clear Vision Splicers—Editing Barrels—Editing Rocks— 
Electric Footage Timers—Exposure Meters—Silent & Sound 
Projectors—Screens—Film Processing Equipment—Film 
Shipping Cases—Film Editors Gloves—Marking Pencils— 
Retractable Grease Pencils—Rapidograph Pens—Flomaster 
Pen Sets—Kum Kleens Labels—Blooping Tape—Blooping 
Ink—Dulling Spray—Alpha Ray Plutonium Lens Brushes— 


Mole Richardson 
Bardwell McAlister 
Colortran 

Century 

Cable 

Spider Boxes 

Bull Switches 


Strong ARC-Trouper 
10 Amps 110V AC 5000W- 


2000W-750W 
CECO Cone Lites 
(shadowless lite) 
Gator Clip Lites 
Barn Doors 
Diffusers 
Dimmers 
Reflectors 


ZOOMAR 35mm 
WE SHIP VIA AIR, RAIL OR TRUCK 


EDITING 


Moviolas ® Rewinders 
Tables Splicers 
Viewers (CECO) 


GRIP EQUIPMENT 
Parallels Ladders 

2 Steps © Apple Boxes 
Scrims Flags 

Gobo Stands 

Complete grip equipment 


SOUND EQUIPMENT 
Magnasync-magnetic film 
Reeves Magicorder 

Mole Richardson Booms and 
Perambulators 


Portable Mike Booms 
Portable Power Supplies to 
Operate camera and recorder 


FRANK C. ZUCKER 


G Euiemen G.inc. 


- dS 315 West 43rd Street, 
N.Y. 


JUdson 6- 1420 


COMPLETE MOTION PICTURE EQUIPMENT 


RENTALS 


FROM ONE SouRCE 
LIGHTING 
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A monobath for films developed by Harry 
S. Keelan, Research Associate, Boston 
University Physical Research Laboratories, 
Boston 15, is reported to eliminate many 
of the disadvantages of earlier processes, 
such as instability, uneven development, 
excessive softening of the emulsion, loss of 
speed and higher fog. A description of the 
monobath was presented before the Ameri- 
can Chemical Society at its meeting in 
Miami in April 1957. 

In developing his process, Mr. Keelan 
used sodium aluminate both as buffer and 
alkaline hardener to eliminate the dis- 
advantages with the exception of speed 
and higher fog. Subsequently the addition 
of compounds of extremely high redox 
potential, such as triaminophenol trihydro- 
chloride, eliminated loss of speed. Finally 
the availability of phenidone along with 
Panatomic X film eradicated the remaining 


| disadvantage fog. 


Panatomic X film was simultaneously 
developed and fixed in 90 sec at 90 F toa 
gamma of 1, an ASA Exposure Index of 
25, a fog of 0.25, with a resolution for more 
than 70 lines/mm. At 68 F, the processing 
time is 3 min, the gamma 0.80, and the 
fog 0.21. 


The Forney Cinetron, a power source 
reported to be adequate to the lighting 
requirements of any normal set, either 
sound-stage or on location, has been 
announced by Forney Industries, Box 563, 
Fort Collins, Colo. Features are combina- 
tion 110-230 v input, three-in-one ‘Color 
Kelibrator,’’ heavy-duty power cords with 
twist lock receptacles, 60-amp_ breaker, 
and zero load adjustment. It is priced at 
$349.00 f.0.b. Fort Collins, Colo. 


The Vanguard Instrument Corp., 184 
Casper St., Valley Stream, N.Y., has 
announced that the Vanguard M-16C 
Motion Analyzer is now available with 
provision for mounting automatic data 
readout to the X, Y and frame count 
outputs. This enables the operator, after 
manually positioning the crosshairs, to 
feed readings to IBM card _ punches, 
punched tapes or electric typewriters. 
Readings are initiated by depressing a foot 
switch. 


NOW —-The Tripod that Sets New Standards 
| 
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A television tube that uses an extremely 
thin transparent phosphor layer instead of 
a coating of phosphor powder was ex- 
hibited by the General Electric Research 
Laboratory, Schenectedy, N.Y., at the 
Western Electronics Show and Convention 
held Aug. 20-23 at San Francisco. The 
company has also announced a color tube 
called the “‘penetron’”’ which is made by 
applying transparent layers of different 
phosphors to the tube face and changing 


the operating voltage to produce the 
desired color. 
The announcement describing the 


method of coating the tube with a phosphor 
layer stated that it had been ‘invented 
several years ago”’ by Dominic Cusano 
and Frank Studer. The ‘‘penetron’’ was 
announced as having been developed by 
Lewis Koller. The three scientists are 
associated with the GE Laboratory. 


A device described as an image-orthicon 
life-extender has been announced by the 
General Electric Co. Technical Products 
Dept., Syracuse, N.Y. Designed to prevent 
burn-in and sticking of images on image- 
orthicon tubes, it is expected to extend 
greatly the life of the tubes which now 
ranges from about 200 to 1000 hours. 
The ‘life-extender’’ operates with an elec- 
tronic deflecting system used to move or 
“wobble” the image inside the tube. 
To offset the wobble, a scanning beam 
inside the tube follows and automatically 
compensates the wobble, causing the 
transmitter picture to appear as a normal, 
stationary image on TV receivers. The com- 
plete unit comprises about 50 small parts, 
including 6 capacitors, a synchronous re- 
solver and a drive motor. With cover 
closed, it is about the size of a cigar box. 

A report on a station test showed the 
device as enabling a tube to be used effec- 
tively for more then 1400 hours. It will be 
priced at about $1,200.00. 


TV camera designed for military use on 
land, in the air and underwater has been 
announced by Admiral Corp., 1191 
Merchandise Mart, Chicago 54. The 
camera is reported to be so sensitive that it 
can “‘see’’ as much by the light of a match 
as a man with normal vision by the light 
from a 150-w bulb. The image-orthicon 
camera weighs approximately 75 lb and 
measures 26 in. long, 13 in. wide and 17 in. 
high. The optical system of the camera is 
located on the bottom and it is built to 
operate at depths up to 1000 ft. 


Two new types of vidicon TV tubes have 
been announced as in production and im- 
mediately available by General Electro- 
dynamics Corporation, Garland, Texas. 
These are the GEC 6198-A, intended pri- 
marily for industrial use, and the 6325-A, 
a studio-quality tube for film-scanning and 
live broadcast purposes. New design fea- 
tures include the elimination of the side 
tip which characterized earlier models and 
attachment of a special particle shield to 
keep any loose particles of cathode and 
getter material from falling on the light- 
sensitive surface. This makes it possible for 
these GEC Vidicons to be operated in the 
face-down position, previously not recom- 
mended. 
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CAMERA EQUIPMENT COMPANY 


presents the new Magnasync 
Magnaphonic Sound Recorders 


The New MARK IX 
MAGNAPHONIC SOUND SYSTEM, SYSTEM “A” 


with built-in record play amplifier and remote 
control assembly is an engineering achieve- 
ment with exclusive features found in no other 
Has recording, playback, and bias 


recorder. 
oscillator circuits enclosed in 
assemblies; easy accessibility 
components; 


Model X-400 


is a completely synchronous 


film recording channel, professional in every 
‘console”’ position, 


detail. Can be operated in 


as shown, or stacked as one unit. 
simple camera or projector interlock, instantan- 
eous ‘‘film-direct'’ monitoring, and low power 
consumption. Ideal for the low budget producer. 


Prices subject to change without notice 


Game 


Journal of the 


push-button motor controls; re- 
mote control footage counter, record-play & 
film-direct monitor switches. Available in 16mm, 
17%mm & 35mm priced from $2,145.00 


For quality & economy 
MAGNASYNC 
is the perfect 


mercial, beca 


tion-fr 


ards. 


duction. 


sumed. 


separate plug-in 
to all amplifier 


the latest 


to the needs of film producers, 
large or small, feature or com- 


vuse— 


© It delivers clean, distor- 


ee sound. 


© itis compact, light- 
weight, portable, meets 
SMPTE stand- 


© lt serves every segment of 
motion picture and spot TV pro- 


® Purchaser is not required to 
pay royalties on footage con- 


BUT MOST OF ALL, the MAG- 
NASYNC MAGNAPHONIC 
contains exclusive features found 
in no other recorders, yet all 
carry low, low price tags. 


line 


Trust your own ears—trust your 
Sound Man's judgment. 
to MAGNAPHONIC SOUND. 


Switch 


16mm Magnetic 


Features 


$985.00 


FRANK C. ZUCKER 


RACQuIPMENT(O 


Dept. JS 315 West 43rd St., 
New York 36, N.Y. JUdson 


SMPTE Volume 66 


OTHER MODELS: 


MARK IX SYSTEM includes Model 
G-932 microphone mixer with 2 
channel slide wire attenuators. 


$2,820.00 


MARK IX SYSTEM“'C” includes Model 
G-924 microphone mixer and re- 
mote control assembly packaged 
in matching portable case. 
$2,520.00 
TYPE 5 features built-in Monitor 
amplifier, separate overdrive torque 
motor, record gain control, and 
playback control. Priced from 
$1,570.00 


“INC. 


1420 
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A Magnetic Playback Conversion Unit 
for the Bell & Howell Filmosound Pro- 
jector, for erase-proof magnetic playback, 
has been developed by Binghamton 
Magnetic Industries, Inc., Binghamton, 
N.Y. The unit permits the reproduction of 
magnetic and optical soundtracks individu- 
ally or simultaneously with no change in 
threading. It is designed to scan at 28 
frames and with frequency response con- 
forming to SMPTE standards. It is priced 
at $99.50. The distributor is Williams, 
Brown and Earle of Philadelphia. 


Educators... 


55 West 42nd Street, 
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The Picto-Scope, an anamorphic lens an- 
nounced by the Apex Specialties Co., Provi- 
dence 4, R.I., is designed in three models: 
the Professional for 8mm and 16mm motion- 
picture cameras and projectors; the Im- 
perial for 16 mm zoom lens or studio or 
location 35mm camera work; and the Im- 
perial Model F.M. for 35mm theater pro- 
jectors or 35mm camera work. The lenses 
are suited for color or black-and-white film. 


High-speed optics designed for use in 
earth-satellites have been developed by 
Zoomar, Inc., Glen Cove, N.Y., for the 
Army Engineering Laboratory. Mounted 
opposite each other, the optics will alter- 
nate in facing the earth’s surface as the 
satellite rotates. Including the housing, 
they have a speed of //0.7 with a diameter 
of 3 in. and a weight of 2} oz. The optics 


@ Make sure you get the most out of your 16mm sound films 


@ Measure your projector's performance yourself with the... 


16mm SOUND-SERVICE TEST FILM 


@ Points up both projection and sound troubles 


@ Test instruments are not required. 


SOCIETY OF MOTION PICTURE AND TELEVISION ENGINEERS 


New York 36, New York 


will pick up infrared radiation reflected 
from the clouds and will be focused on a 
very small detector unit. Solar batteries 
will activate each unit as it faces the earth’s 
surface, and will turn off the equipment 
when the satellite is on the dark side of the 
earth. The information collected by the 
devices will be telemetered back to earth. 


Packaged Luxtrol light control equipment 
which can be used as a portable unit or 
stacked to build a large switchboard is a 
product of the Superior Electric Co., 83 
Laurel St., Bristol, Conn. The DC-2500 
series is recommended for schools, theaters 
and other applications which require in- 
dividual circuit control up to 2500 w. 
The company’s Bulletin L157P, a 28-p cata- 
log, describes the units which come as 3, 4, 
5 and 6 controllers with individual con- 
troller ratings of 2500 w is available from 
the company. 


@ Use the standard tests your own projector repairman uses 


@ Instruction booklet supplied with the film 


Write... 


— 
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rewind w/universal joint and 
end support to hold 
up to 5- 35mm reels. 


REWINDS ons 
ACCESSORIES 


REF-1 


RE-1 


, 35mm shaft shaft 35mm. 


SB-1 
swivel base 
attachment 
for rewind 


ASC-35 
35mm aluminum shaft 
male or female cores 
ASC-16 (16mm) 


LS-1 
leader 
stanchion 
rewind 
attachments 


RETWC-1 
rewind 
w/16 - 35mm 
combination 
tightwind 


SP-16 (16mm) spacer 
SP-35 (35mm) spacer 


SL-1 
spring locks 
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IDEAL FOR EDITING ROOMS 
AND FILM LABS 


: >» You “color code” your leaders. Ink 
NN won't peel off! No smudging. 
Smooth felt-tip. Nothing to 
spill or fill — exclusive 
Capillary Action for 
a continuous even 


7% > 9 colors! 


* IDEAL FOR FILM 
LIBRARY 


You identify reels, cans, 
cases for storage. No 
tapes or costly labels. 
Clear, no-smudge 
marking on 
Mo 


metal and 
fibreboard. 


* IDEAL FOR STUDIOS 
Your Magic Marker writes on 
KN > any surface. Identify equip- 
ment (dollies, tracks, lights, 


as to department, 
Try A studio, or 
Magic rental source. 


Marker 
insist on Magic 
Marker — for “no 
spill” Capac Action! 
At stationery and art 
supply stores. 


77¢ 


DEALERS! 


Write for Catalogue 
and Price List 


SPEEDRY PRODUCTS, INC. 


Richmond Hill 18, New York 


Professional 
Services 


AURICON CONVERSIONS 
400-1200 MAGAZINE OPERATION 


The finest job at the lowest price with 
ball-bearing g th built in! 


EVERDAY 
KODAK TRI-X, PLUS-X, DU PONT FiLms 


HAROLD’S MOTION PICTURE LABS. 
Serving the big upper Midwest in 
SIOUX FALLS, S. DAK. 


REVERSAL FILM CHEMICALS 
for FILM and TV LABORATORIES 


ATKINSON LABORATORY 
7070 Santa Monica Blvd. 
Hollywood 38, California 


COLORTRAN CONVERTER 
LIGHTING EQUIPMENT 
The most illumination for the least investment 
CROSS COUNTRY RENTAL SYSTEM 
ELIMINATES COSTLY SHIPPING 
write for catalog 
NATURAL LIGHTING CORP. 
612 W. Elk, Glendale 4, Calif. 


MITCHELL CAMERAS 
16mm—35mm—70mm and accessories 
for all applications 
Studios—Industry—Science— Research 
CHARLES AUSTIN 
Technical Representative 
521 Fifth Ave., New York 17, N. Y. OX 7-0227 


PHOTOGRAPHIC 
INSTRUMENTATION 
Specializing in 
HIGH-SPEED 
Motion-Picture Photography 
Photographic Analysis 
00 Rock Hill Rd., Clifton, N 

Prescott 8-6436 


BERTIL I. CARLSON 
Photoproducts Co. 


Consultants, designers, builder 


in PHOTO INSTRUMENTATION 
Color Processors ¢ Cameras @ Projectors 


Box 60, Fort Lee, N. J. 
N.Y.Tel. TWining 9-4823 


PROFESSIONAL MOTION PICTURE 
PRODUCTION EQUIPMENT 
Cameras, Sound Recording, Editing, 
Laboratory and Affiliated Equip. 


Consulting Services by Qualified Engineers 
Domestic and Foreign 


EQUIPMENT CORP. 
10 E. S2nd St., NYC 
Cable: REEVESQUIP 


le: 


FILM LABORATORIES, INC. 


Complete laboratory facilities for 16 
& 35mm black-and-white and color 


33 West 60th St., New York 23, N. Y. 
Phone: COlumbus 5-2180 


SUPPLIERS 
PHOTOGRAPHIC CHEMICALS 
and 
Consultants in Photographic Chemistry 


L. B. Russell Chemicals, Inc. 
14-33 Thirty-First Avenue 
Long Island City 6, New York 
YEllowstone 2-8500 


ELLIS W. D’ARCY & a 
Consulting and Develop t E 
Xenon-Arc 
Motion-Picture Projection 
Magnetic Recording and Reproduction 


Box 1103, Ogden Dunes, Gary, Ind. 
Phone: Twin Oaks 


WILLIAM B. SNOW 
Consulting Engineer 
Acoustics—£lectronics 
Stereophonic Recording 
1011 Georgina Avenue 
Santa Monica, California 
EXbrook 4-8345 


FISCHER PHOTOGRAPHIC 
LABORATORY, INC. 
EUclid 6-6603 
6555 North Ave., Oak Park, Ill. 


FILM PRODUCTION EQUIP. 
The world’s largest source of supply for prac- 
tically every need for producing, processing, 
recording and editing motion picture films. 

Domestic and Foreign 
$.0.S. CINEMA SUPPLY CORP. 


Dept. TE, 602 W. 52 St., N.Y.C.-Cable: SOSOUND 
Western Branch: 6331 Holly'd Blvd., Holly’d, Cal. 


FILM PRODUCTION EQUIPMENT 
RENTALS SALES SERVICE 
Cameras, Projectors, Recorders 
Lighting, Editing, Lab. Equipmont 
Our Overseas Dept. Equipped for Fast 
Foreign Delive: 

Free Catalogs 

FLORMAN & 


68 West 45th Street New — A New York 
Cable: FLORBABB, New York ‘MU 2-2928 


VIDEO FILM LABORATORIES 
Complete Laboratory 16MM Service for 
Producers Using Reversal Process 
Also 16MM Negative and Positive Developing 

Write for Price List 
Video Film Labs are now located at 
350 W. 50th St., New York 19. JUdson 6-7196 


16mm, 35mm, 70mm 
Motion Picture Cameras 
High Speed Cameras 


RENTALS 
Lights 
GORDON ENTERPRISES 


5362 N. Cahuenga, North Hollywood, Calif. 


ROCKY MOUNTAIN HEADQUARTERS 

For 16mm Film Services 
B&W and Anscochrome Processing 
Printing—Recording—Editing 
Production—Rental—Sales 
All types of film in stock 
Write for Price List 
WESTERN CINE SERVICE, INC. 
114 E. 8th Ave., Denver 3, Colo. TAbor 5-2812 
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The Graybar Guide to Industrial TV- 
With Equipment Selector is a 64-page 
illustrated catalogue issued by Graybar 
Electric Co., 420 Lexington Ave., New York 
17. The catalogue is divided into 7 sections: 
(1) A Guide to Industrial and Closed 
Circuit Television; (2) Video and Optical 
Equipment for Closed-Circuit TV System; 
(4) Audio Equipment for TV Systems; 
(5) Transmission and Distribution Equip- 
ment for ITV Systems; (6) Serving and 
Maintenance of ITV Equipment; (7) 
Engineering Data for ITV Systems. The 
first section includes an account of the 
many applications of industrial TV, rang- 
ing from training and educational uses to 
theft detection. The catalogue is available 
upon request from the company. 


GPL Model PD-500, a self-contained, 
closed-circuit TV camera’ has been an- 
nounced by General Precision Laboratory, 
Inc., Pleasantville, N.Y. It weights 12 Ib. 
and is 12 in. long, 5 in. wide and 7} in. 
high. Included within that space are the 
camera, camera circuitry and camera 
controls. Priced at $1,250, including camera 
tube and a 3-lens manually operated turret, 
it complements the company’s Model 
PD-150 camera chain. 


A technique for the dynamic measuring 
of small-signal characteristics of each tran- 
sistor before using it in a new design has 
been developed by the Cubic Corp., 5575 
Kearney Villa Rd., San Diego 11, Calif. 
The technique enables the circuit designer 
to examine simultaneously a series of elec- 
trical parameters in the circuit laboratory. 
Employing a multipurpose switching cir- 
cuit composed of two transistors, the newly 
developed examination technique permits 
quantitative measurements using a cali- 
brated oscilloscope for rapid design analy- 
sis. In making the desired measurements, a 
curve tracer is used. In a typical circuit 
laboratory setup a family of curves of 
transistor characteristics is displayed on the 
face of a standard cathode-ray oscilloscope. 
The specific range of examination canbe 
controlled so that one or more characteris- 
tic curves can be selected and the inclusive 
electrical boundaries of the curves as pre- 
sented can be varied over wide limits. 


General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass., has issued a 
supplement to Variac Bulletin O which de- 
scribes recent additions to its Variac series. 
The bulletin is obtainable upon request 
from the company. 


A traveling mat filter-changer for con- 
version of black-and-white printers to color 
has been introduced by Houston Fearless, 
11801 West Olympic Blvd., Los Angeles 64. 
Manufactured for use with Bell & Howell 
D and J printers, the unit consists of a high- 
intensity lamphouse, master pack, optical 
system, mat transport and rewind mecha- 
nism and edge printing light. An electrical 
control panel, complete with rectifiers and 


transformers, is designed for ease and 
precision of operation. 


The Saint Cecilia Co., Westwood, N.J., 
manufacturer of Bel-Cleer tape for musical 
recording, has announced its expansion into 
the field of magnetic tape for instrumenta- 
tion, telemetering and video tape record- 
ing. The company is a subsidiary of Durby 
Laboratories, Inc. 


PROFESSIONAL 16 MM. BLACK & WHITE, 


reversal 


processing 


SPECIAL DELIVERY SERVICE ON 


AN 


HOURLY MAILING -SCHEDULE | 


All film processed by sensitometrically 


computed gamma analysis 


SPECIALIZED DEVELOPMENT GIVEN 
EASTMAN TRI-X and DuPONT 930 & 931 


Send For Brochure 


BEA Ss TE R WNW 


FILM LABORATORIES 


Department 19 
608 CENTER ST. EXT., BRIDGEPORT, CONN. 
_“Serving the Motion Picture Industry... with Vision” 
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service 


These notices are published for the serv.ce of the 
membership and the fleld. They are inserted 
three months, at no charge to the member. The 
Society's address cannot be used for replies. 


Positions Wanted 


Film Writer-Editor, with directorial experience, 


lege Institute of Film Techniques. Three years 
experience in direction of off-Broadway theater. 
Has written scripts for NBC-TV and industrial 
films. Experienced with all 16mm cameras and 
editing equipment. Formerly with Screen Gems, 
Inc. Willing to relocate. Write: Lawrence G. 
Cohen, 55 Nagle Ave., New York 40. 


Producer-Director-Cinematographer. |Com- 
prehensive background in all phases of motion- 
picture production: creative, technical and artis- 
tic. More than 13 years in motion-picture, live- 
television and radio production. Independent 
producer 6 years. Experience also includes writ- 
ing, editing, acting and narration. Very fluent 
Spanish including technical terms. Desires posi- 
tion with production company or in motion- 
picture department of large industrial corpora- 
tion. Interested in the United States, Central or 
South America. Résumé available in English or 
Spanish. Write: Oliver E. Cain, P.O. Box 1594, 


now engaged in post-graduate work at City Col- Amarillo, Texas. 


Scratches on Film 


Irritate Audiences 


Scratches are havens for dirt, and 
refract light improperly. On the 
screen, they mar the picture and may 
distract attention. If on the sound 
track, they produce offensive crackling. 


Fortunately, scratches can almost 
always be removed — without loss 
of light, density, color quality, 
sound quality, or sharpness. 


Write for brochure 


EERLESS 


FILM PROCESSING CORPORATION 
165 WEST 46th STREET, NEW YORK 36, NEW YORK 
959 SEWARD STREET, HOLLYWOOD 38, CALIF. 
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Stereoscopy. Seeking opportunity for research 
and development work in phases of motion-pic- 
tures and television leading to an accurate repro- 
duction of the illusion of life such as stereoscopic 
sight (unaided), binaural sound, smell, etc 
Have done independent research for 10 yr and 
prepared book on integrated high-speed stereo. 
Robert B. Collender, 58 Van Reipen Ave., Jer- 
sey City, N. J. 


Audio-Visual Supervisor. Master's degree in 
education, specializing in production of audio- 
visual materials. AB in English. Experience in 
educational television production, planning and 
production cf industrial films. Former audio- 
visual supervisor for guided missile manufac- 
turer, heading motion-pictures and military pre- 
sentations. Now engaged in educational film 


production. Will consider educational or indus- 


trial work. Age 32; married. Larry J. Beck, 
4303 South 7th St., Tacoma, Wash. Tel: SK 
23056 

Sales Representative. Experienced, mature, 


versatile (editing, cinematography, recording, 
scripting), supervisory and administrative ability 
Former active producer; kinescope recording ex- 
perience; capable of sales representation on top 
agency and client level. Excellent references; free 
to travel and relocate; married; age 34; 15 yr 
active film experience. Write: c/o Artz, 1365 


York Ave., New York 71. 


Cinematographer-Photographer. Six yr pro- 
fessional experience in all phases photography, 
motion-picture, still, color, film editing and pro- 
duction yr 


I'wo photo and cinema school 
Presently working as plant photographer in large 
industrial plant. Age 26, single, will relocate 
Desires TV, industrial or production work 
Résumé on request. Write: I. Mann, 1123 West 
Pratt Blvd., Chicago 26 


Film Writer-Director now heading film unit 
large national organization. Administrative 
experience. Interested in connection with busi- 
ness film producer, film laboratory service de- 
partment or industrial photo unit. Thorough 
knowledge all phases of film production including 
TV spots, animation techniques, public relations, 
sales and training films. Write: Film Director, 
4410 Walsh St., Chevy Chase 15, Md. 


Engineering and Technical Film Producer. 
Background in al] phases of technological and 
industrial film production including direction, 
camera, editing, business management; pres- 
ently and for many years producer with own 
company. Now seeking position that will allow 
concentration exclusively on production of tech- 
nological films either with production company 
or large industrial corporation, preferably in the 
western states. J. K. P., 4003 Cumberland 
Ave., Hollywood 27, Calif. 


Recording Director for Slide Films. Thorough 
knowledge available talent and recording tech- 
niques. R. Goidhurst, 913 Second Ave., New 
York, N.Y. PLaza 9-7654. 


Motion-Picture Cameraman-Technician. Age 
40, single with car, free to travel. 15 years ex- 
perience in cinematography, B & W and color, 
including animation, titling and special effects. 
Thorough knowledge of 16mm and 35mm pro- 
duction equipment. editor, experi- 
enced in laboratory developing, sensitometric 
control and printing. Commercial and college- 
unit production experience. B.A. degree; 
graduate of New Institute for Film and TV, 
New York. Active member SMPTE. Secks 
position with commercial film producer, college 
unit, or internal industrial film group. Refer- 
ences, complete resume on request. Joseph 
MacDonald, 2414 Sullivant Ave., Columbus 4, 
Ohio. Tel: BR 6-2053 


Capable 
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TV Stage Manager. NYU graduate, worked 
with active motion-picture, TV and stage groups, 
presently employed as cameraman with Artists 
Enterprises, seeking position as program assistant 
or stage manager for TV studio. Resume on 
request. Write: Reg Gamar, 279 92 St., 
Brooklyn 9, N.Y. 


Motion-Picture Cameraman. Well rounded 
background in every phase of motion-picture 
photography, including 3 years as cameraman 
with leading university. Desire to become af- 
filiated with stable film unit. Married. Age 31. 
Free to travel. Write: John Viazanko, 1207 
Krameria St., Denver 20, Colo. 


Positions Available 


Motion-Picture Development Engineer. Me- 
chanical engineer or equiv. required by long-estab- 
lished motion-picture developing machine con- 
cern. Must be thoroughly familiar with machine 
design and construction and capable of supervising 
projects through manufacturing processes. Tech- 
nical knowledge of color and spray processes de- 
sirable. Salary open. Send resume with refer- 
ences and salary requirements to: Filmline Corp., 
43 Erna Ave., Milford, Conn. 


Photographic Engineers. GS-11; $6390/yr; 
requirements: engineering degree plus 24 yr 
general engineering experience including 1 yr 
specialized experience in the photographic field. 
GS-12; $7570/yr; requirements: engineering de- 
gree plus 34 yr general engineering experience 
including 1 yr experience in the photographic 
field. GS-13; $8990/yr; requirements: engineer- 
ing degree plus 4 yr general engineering and ad- 
ministrative experience including 1 yr specialized 
experience in the photographic field. Contact 
Civilian Personnel Office, Employee Utilization 
Div., Bldg. 787, Fort Monmouth, N.J., as soon 
as possible. All positions will be located in vicinity 
of Fort Monmouth, with a minor amount of 
travel involved. 


Motion-Picture Equipment Maintenance Men. 
Experience on 35mm Cameras helpful, but not 
absolutely essential. Our shop has openings for 
skilled machinists in 35mm projectors, arclamps 
generators, rectifiers, printers, processors, Mov- 
iolas, etc. Write fully to William Allen, S.O.S. 
Cinema Supply Corp., 602 West 52 St., New 
York 19% 


The U. §. Civil Service Commission has revised 
and reissued the announcement of the currently 
open examination for engineer. The new an- 
nouncement incorporates examinations for var- 
ious specialized branches of engineering formerly 
publicized in separate announcements. Pay 
for various positions ranges from $4,480 to 
$11,610 a year. For further irformation consult 
Civil Service Examination Announcement No. 
112 B obtainable from most post offices or from 
the U. S. Civil Service Commission, Washington 
25, D.C. 


Film Library Supervisor. $5280-$6460/yr. 
Requirements: Minimum qualifications: Gradu- 
ation from a standard senior high school or 
possession of a high-school equivalency diploma. 
Minimum experience: One year of satisfactory 
experience in reviewing, evaluating, maintaining 
and planning for the distribution of motion- 
picture film, and in addition any one of the fol- 
lowing: Four more years of experience; gradua- 
tion from a recognized college or university from 
a 4-year course for which a bachelor’s degree is 
granted with specialization in radio, television 
and motion-picture production or a satisfactory 
equivalent combination of the foregoing train- 
ing and experience. Applications for examination 
will be accepted through Sept. 20 at the New 
York State Dep’t of Civil Service, State Office 
Building, Albany, N.Y. 


This is the symbol 


of the 


ORBITAL 


MAGNETIC HEAD MOUNT 


A development of 


All adjustments rotate about the mid gap axis point 
without altering magnetic head recording media 
contact pressure. Applicable to magnetic sound 
recorders, magnetic sound cameras, magnetic sound 
printers, computers and magnetic data storage of 
all types. This mount, with head, is of special ap- 
peal where space is limited, and can be installed 
within drum or sprocket diameters from 0.765 in. 
Your inquiries are solicited 


D’Arcy Magnetic Products, Inc. 


Box 1103, Ogden Dunes, Gary, Ind. 


Tel: Twin Oaks 5-4201 
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SPECIFICATIONS 


INSTRUMENTATION CAMERA 
TYPE 1232 Mk7 


Size: 
Weight: 
Power: 


Lens: 


Magazine: 


Picture Formats 
Exposure: 


Interval Time: 


596 


7%" x 5%” x6%” 

13% Ibs. 

28 volts DC; constant de- 
mand, .4 amperes; intermit- 
tent up to 1.8 amperes. The 
Type 1232 DC power supply, 
which operates from 110v 60 
cps, is available to power the 
camera 

28mm Augenieux F3.5, or to 
customer specification 

100 ft. 35mm standard 
sprocketed film, No. 10 day- 
light loading spool. 400 ft. 
magazine available on 
special order 

18x25, 25x25 or 25x36 mm. 
1/100 second, or longer with 
intervalometer control 

3 cycles per second 
maximum 


UMENTATION 


The Perfect Answer 


to Film Recording 


Here is the perfect answer 
to the problems of film recording. 
The Mark 7 Instrumentation Camera 
is completely flexible through the 
entire field of instrumentation and 
aerial survey positioning photography. 
The shutter is a focal plane type, the basic 
exposure speed of which is 1/100 second. 
The camera may be cycled 
from 3 frames per second to any desired 
longer interval. Interchangeable apertures 
permit photographs of 18x25, 25x25 
or 25x36 mm. A high degree of accuracy is 
achieved in respect to lens alignment, focusing 
and format positioning. Main 
components designed on the “‘module”’ 
system make conversion from one camera type 
to another relatively simple should 
customer requirements change. Write for 
literature and quotations. 


Canadian Applied Research Limited 


(formerly PSC Applied Research Limited) 


1500 O'CONNOR DRIVE 
16, ONTARIO, CANADA 
PLYMOUTH 5-3371 


MEMBER: A. V. ROE CANADA LIMITED & HAWKER SIDDELEY GROUP 
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Meeting Calendar 


Contents — pages 560 - 596. 


News Columns 


82d Convention—Advance Program. 

Education, Industry News . ... . 

Obituary: Lang S. Thompson. . . . 

BOOKS REVIEWED. ..... 
Acoustical Engineering (3d ed.) by Harry F. Ol 
son, reviewed by Iden Kerney; The 25th Semi- 


Advertisers 


Berndt-Bach, Inc.. . . 

Camera Equipment Co. . 
Camera Mart, Inc... . 
Canadian Applied Research Ltd. 
Capital Film Laboratories . . . 
Oscar F. Carlson Co... . . 
Cinematograph Export Ltd. . 
D'Arcy Magnetic Products, Inc. 
Eastern Film Laboratories . . 
Electro-Voice, Inc. . . . . 
Filmeffects of Hollywood . . 
Filmline Corp... . ... 
Florman & Babb. . .. . 
General Film Laboratories, fee. 
Hollywood Film Co.. 

Houston Fearless. . 

Kling Photo Corp. . 


annual Edition of Television Factbook, published 
by Television Digest, Washington, D. C 


Now Products. . . « 
Employment Service . . 


Kollmorgen Optical Corp. . 
La Vezzi Machine Works . ... . 
Magnasync Mfg. Co., Ltd... . . 
Motion Picture Laboratories, Inc. . . 
Motion Picture Printing Equipment Co. 
Movielab Color Corp. . ..... 
National Carbon Co... ..... 
Peerless Film Processing Corp. . . 
Photo Research Corp... .... 
Precision Film Laboratories, Inc. 
Prestoseal Mfg. Corp. . . . 
Professional Services . . . . 
Reeves Soundcraft Corp. 

$.0.S. Cinema Supply a 

Speedry Products, Inc. 
Unicorn Engineering Corp.. . 
Wesltex Comp. . . 


American Institute of Chemical Engineers, Regional Meeting, Sept. 
15-18, Lord Baltimore Hotel, Baltimore, Md. 

American Society of Mechanical Engineers, Fall Meeting, Sept. 23- 
Statler Hotel, Hartford, Conn. 

Standards Engineers Society, 6th Annual Convention, Sept. 23-25, 
Commodore Hotel, New York. 

Institute cf Radio Engineers and American Institute of Electrical 
Engineers, Industrial Electronics Conference, Sept. 24-25, Morrison 
Hotel, Chicago. 

82nd Semiannual Convention of the SMPTE, Oct. 4-9, Sheraton 
Hotel, Philadelphia. 

National Electronics Conference, Oct. 7—9, Hotel Sherman, Chicago. 

American Institute of Electrical Engineers, Reliability and Quality 
Control in Electronics, Oct. 10, Silver Spring Md. 

American Society of Civil Engineers, National Convention, Oct. 14-18, 
Statler Hotel, New York. 

Institute of Radio Engineers, Canadian Convention, Oct. 16-18, 
Teronto, Ont., Canada. 

Acoustical Society of America, National Meeting, Oct. 24—26, Univ. of 
Michigan, Ann Arbor, Mich. 

American Standards Association, Eighth National Conference on 
Standards, Nov. 13-15, San Francisco. 

IRE, ASQC, AIEE, RETMA, Fourth National Symposium on Re- 


25, 


SMPTE Officers and Committees: 


liability and Quality Control, Jan. 6-8, 1958, Hotel Statler, Washing- 
ton, D. C. 

83rd Semiannual Convention of the SMPTE, including Equipment 
Exhibit, April 21-26, 1958, Ambassador Hotel, Los Angeles. 

Fourth International Congress on High-Speed Photography, including 
Equipment Exhibit, Sept. 29—Oct. 4, 1958, Cologne. 

84th Semiannual Convention of the SMPTE, Oct. 20-24, 1958, 
Sheraton-Cadillac, Detroit. 

American Standards Association, Ninth National Conference on Stand- 
ards, Nov. 18-20, 1958, Hotel Roosevelt, New York. 

85th Semiannual Convention of the SMPTE, including International 
Equipment Exhibit, May 4-8, 1959, Fontainebleau, Miami Beach. 

86th Semiannual Convention of the SMPTE, including Equipment 
Exhibit, Oct. 5—9, 1959, Statler, New York. 

87th Semiannual Convention of the SMPTE, May 1- 
bassador Hotel, Los Angeles. 

88th Semiannual Convention of the SMPTE, Fall, 1960, Shoreham 
Hotel, Washington, D. C. 

89th Semiannual Convention of the SMPTE, Spring, 1961, Royal 
York, Toronto. 

90th Semiannual Convention of the SMPTE, Oct. 15-20, 1961, 
Statler, New York. 


7, 1960, Am- 


The rosters of the Officers of the Society, its Sections 


Subsections and Chapters, and of the Committee Chairmen and Members were published in the April 1957 Journal. 
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Acme Film Laboratories, Inc. 
Alexander Film Co. 
Altec Companies 
Ampex Corporation 
Animation Equipment Corp. 
Ansco 
C. S. Ashcraft Mfg. Co. 
Atlas Film Corporation 
Audio Productions, Inc. 
The Ballantyne Company 
Bausch & Lomb Optical Co. 
Bell & Howell Company 
Berndt-Bach, Inc. 
Bijou Amusement Company 
Burnett-Timken Research Laboratory 
Byron, Inc. 
CBS Television 
Terrytoons, Inc. 
The Calvin Company 
Capital Film Laboratories, Inc. 
Oscar F. Carlson Company 
Century Lighting, Inc. 
Century Projector Corporation 
Cineffects, Inc. 
Cinema-Tirage L. Maurice 
Geo. W. Colburn Laboratory, Inc. 
Comprehensive Service Corporation 
Consolidated Film Industries 
DeFrenes Company 
Andre Debrie Mfg. Corp. 
DeLuxe Laboratories, Inc. 
Desilu Productions, Inc. 
Dominion Sound Equipments Limited 
Du Art Laboratories, Inc. 
E. |. du Pont de Nemours & Co., Inc. 
Dynamic Films, Inc. 
Eastman Kodak Company 
Elgeet Optical Company, Inc. 
Max Factor & Co. 
Fordel Films, Inc. 
General Electric Company 
General Film Laboratories Corporation 
General Motors Photographic 
General Precision Equipment Corp. 
Ampro Corporation 
Askania Regulator Company 


General Precision Laboratory Incorporated 


The Hertner Electric Company 
International Projector Corporation 
J. E. McAuley Mfg. Co. 
National Theatre Supply 
The Strong Electric Company 
W. J. German, Inc. 
Guffanti Film Laboratories, Inc. 
Hollywood Film Company 
Houston Fearless 
Hunt's Theatres 


of the Society 


of Motion Picture 


and Television Engineers 


Hurley Screen Company, Inc. 

JM Developments, Inc. 

The Jam Handy Organization, Inc. 

Jamieson Film Co. 

Kalart Co. 

KINTEL (Kay Lab) 

Kling Photo Corp. (ARRI Div.) 

Kollmorgen Optical Corporation 

Lorraine Carbons 

J. A. Maurer, Inc. 

Precision Film Laboratories, Inc. 
Mecca Film Laboratories, Inc. 
Mitchell Camera Corporation 
Mole-Richardson Co. 

Motiograph, Inc. 

Motion Picture Association of America, Inc. 
Allied Artists Products, Inc. 
Columbia Pictures Corporation 
Loew’s Inc. 

Paramount Pictures Corporation 

RKO Radio Pictures, Inc. 

Republic Pictures Corp. 

Twentieth Century-Fox Film Corp. 

United Artists Corporation 

Universal Pictures Company, Inc. 

Warner Bros. Pictures, Inc. 
Motion Picture Printing Equipment Co. 
Movielab Film Laboratories, Inc. 
Moviola Manufacturing Co. 


National Carbon Company, A Division of Union 


Carbide and Carbon Corporation 
National Screen Service Corporation 
National Theatre Amusement Co. 
Neighborhood Theatre, Inc. 
Neumade Products Corp. 
Northwest Sound Service, Inc. 
Panavision Incorporated 
Pathé Laboratories, Inc. 

Polaroid Corporation 

Producers Service Co. 

Projection Optics Co., Inc. 

Radiant Manufacturing Corporation 
Radio Corporation of America 

Reid H. Ray Film Industries, Inc. 
Reeves Sound Studios, Inc. 

Charles Ross, Inc. 

$.0.S. Cinema Supply Corp. 

SRT Television Studios 

Shelly Films Limited (Canada) 
Technicolor Corporation 

Titra Film Laboratories, Inc. 

Van Praag Productions 

Victor Animatograph Corp. 
Alexander F. Victor Enterprises, Inc. 
Westinghouse Electric Corporation 
Westrex Corporation 

Wilding Picture Productions, Inc. 
Wollensak Optical Company 
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